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EAR WARMER HAVING A CURVED EAR PORTION 



CROSS-REF^RENpES TO 



OTHER APPLICATIONS 



[1001] This application is a continuation-in-part of U.S. Patent Application No. 10/638,476, 
entitled "Ear Warmer Having An External Frame," filed August 12, 2003, the disclosure of 
which is incorporated herein by reference in its entirety. Additionally, this application is related 
to co-pending U.S. Patent Application No. 10/638,554, entitled "Ear Warmer Having a 
Membrane Forming a Receptacle," filed August 12, 2003; and co-pending U.S. Patent 
Application No. 10/638,553, entitled "Ear Warmer With a Speaker System," filed August 12, 
2003; the disclosure of each of which is incorporated herein by reference. 



BACKGROUND OF THE INVENTION 



[1002] This invention relates generally to ear warmers, and in particular to ear warmers that have 
a frame and are configured to extend around a back of a user's head. 

[1003] Conventional ear warmers extend over a top of a user's head. Such a conventional ear 
warmer typically has a frame and a layer of fabric on each side of an ear portion of the fi-ame. 
These layers of fabric and the frame itself typically have a weight appropriate for sedentary 
outdoor-activities, but not for non-sedentary outdoor-activities such as running or jogging. In 
other words, when participating in certain outdoor activities, the participant desires apparel that 
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keeps him or her warm while minimizing the weight of such apparel. While capable of keeping 
the user warm, conventional ear warmers do not have such desired minimal weight. 
[1004] Thus, a need exists for an ear warmer that is lightweight while still providing warmth to 
the user. 



SUMMARY OF THE INVENTION 



[1005] An ear warmer comprises a frame disposed within a cavity of a shell. The frame includes 
a band portion and an ear portion. The ear portion includes an inner side disposed adjacent a 
head of a user when the ear warmer is worn by a user. In one embodiment, the ear portion is 
curved toward the inner side of the ear portion. In one embodiment, the ear portion is configured 
to flex when the ear warmer is disposed on a head of a user. 



BRIEF DESCRIPTION OF THE DRAWINGS 



[1006] Figure 1 is a perspective view of an ear warmer in an expanded configuration according 
to an embodiment of the invention. 

[1007] Figure 2 is a front perspective view of the frame of the ear warmer illustrated in Figure 1 . 
[1008] Figure 3 is a front view of the frame of the ear warmer illustrated in Figure 2, 
[1009] Figure 4 is a rear view of the frame of the ear warmer illustrated in Figure 2. 
[1010] Figure 5 is a top view of the fi^ame of the ear warmer illustrated in Figure 2. 
[1011] Figure 6 is a bottom view of the frame of the ear warmer illustrated in Figure 2. 
[1012] Figure 7 is a right side view of the frame of the ear warmer illustrated in Figure 2. 
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[1013] Figure 8 is left side view of the frame of the ear warmer illustrated in Figure 2. 
[1014] Figure 9 is a rear perspective view of the frame of the ear warmer illustrated in Figure 2. 
[1015] Figure 10 is a perspective view of the frame of the ear warmer illustrated in Figure 2 in a 
collapsed configuration. 

[1016] Figure 1 1 is a top view of the frame of the ear warmer illustrated in Figure 2 in a 
collapsed configuration. 

[1017] Figure 12 is a side view of the frame of the ear warmer illustrated in Figure 2 in a 
collapsed configuration. 

[1018] Figure 13 is a perspective view of an ear portion of the frame of the ear warmer 
illustrated in Figure 2. 

[1019] Figure 14 is a top view of the ear portion illustrated in Figure 13. 

[1020] Figure 14A is a front perspective view of the ear portion illustrated in Figure 13. 

[1021] Figure 15 is a front view of the ear portion illustrated in Figure 13. 

[1022] Figure 16 is a rear view of the ear portion illustrated in Figure 13. 

[1023] Figure 17 is a perspective view of a band portion of the frame of the ear warmer 

illustrated in Figure 2. 

[1024] Figure 18 is a top view of the band portion illustrated in Figure 17. 

[1025] Figure 1 9 is a bottom view of the band portion illustrated in Figure 1 7. 

[1026] Figure 20 is a front view of the band portion illustrated in Figure 17. 

[1027] Figure 21 is a side view of the band portion illustrated in Figure 17. 

[1028] Figure 21 A is a perspective view of an alternative embodiment of a band portion of a 

frame according to an embodiment of the invention. 
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[1029] Figure 21B is a top view of an alternative embodiment of a band portion of a frame 
according to an embodiment of the invention. 

[1030] Figures 22-23 are perspective views of frames according other embodiments of the 
invention. 

[1031] Figure 24 is a side view of an ear portion according to another embodiment of the 
invention. 

[1032] Figure 25 is a side view of an ear portion according to another embodiment of the 
invention. 

[1033] Figure 26 is a side view of a portion of an ear warmer according to an embodiment of the 
invention. 

[1034] Figures 26A and 26B are partial cross-sectional views of an embodiment of a portion of 
an ear warmer according to an embodiment of the invention. 

[1035] Figures 27 and 28 are a side view and cross-section view along line 28-28, respectively, 
of a portion of an ear warmer having a press-fit connection, according to an embodiment of the 
invention. 

[1036] Figures 27A and 27B are a side view and cross-section view along line 27B-27B, 
respectively, of a portion of an ear warmer having a press-fit connection, according to an 
embodiment of the invention. 

[1037] Figures 28A and 28B are a side view and cross-section view along line 28B-28B, 
respectively, of a portion of an ear warmer having a press-fit connection, according to an 
embodiment of the invention. 

[1038] Figure 28C is a perspective view of an ear warmer having a clip-on connection, 
according to an embodiment of the invention. 
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[1039] Figure 28D is a side view of a portion of the ear warmer of Figure 28C. 

[1040] Figure 28E is a cross-section view taken along line 28E-28E of the ear warmer of Figure 

28C. 

[1041] Figures 28F and 28G are cross-section views of an ear warmer having a clip-on 
connection, according to an embodiment of the invention. 

[1042] Figures 29 and 30 are a side view and cross-section view along line 30-30, respectively, 
of a portion of an ear warmer having a press-fit connection, according to another embodiment of 
the invention. 

[1043] Figures 31 and 32 are a side view and cross-section view along line 32-32, respectively, 
of a portion of an ear warmer having a tongue-and-groove connection, according to an 
embodiment of the invention. 

[1044] Figure 33 is a side view of a portion of an ear warmer having a clip-on connection, 
according to an embodiment of the invention. 

[1045] Figure 34 is a side view of a portion of an ear warmer having a fabric member, according 
to an embodiment of the invention. 

[1046] Figure 35 is a side view of a portion of an ear warmer having a fabric member, according 
to another embodiment of the invention. 

[1047] Figure 36 is a side view of a portion of an ear warmer having a fabric member, according 
to another embodiment of the invention. 

[1048] Figure 37 is a side view of a portion of the ear warmer having a fabric member, according 
to another embodiment of the invention. 

[1049] Figure 38 is a perspective assembly view of the portion of the ear warmer shown in 
Figure 37. 
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[1050] Figure 39 is a perspective view of a portion of an ear warmer having a fabric member 
covering at least a portion of the inner side of the frame, according to an embodiment of the 
invention. 

[1051] Figure 40 is a perspective view of a portion of an ear warmer having a fabric member 
covering at least a portion of the inner side of the frame, according to another embodiment of the 
invention. 

[1052] Figure 41 is a perspective view a portion of an ear warmer having a fabric member and a 
support member, according to another embodiment of the invention. 

[1053] Figure 42 is a perspective view of a frame of an ear warmer according to an embodiment 
of the invention. 

[1054] Figure 43 is a rear view of the frame illustrated in Figure 42. 

[1055] Figure 44 is a front view of the frame illustrated in Figure 42. 

[1056] Figure 45 is a right side view of the frame illustrated in Figure 42. 

[1057] Figure 46 is left side view of the frame illustrated in Figure 42. 

[1058] Figure 47 is a top view of the frame illustrated in Figure 42. 

[1059] Figure 48 is a bottom view of the frame illustrated in Figure 42. 

[1060] Figure 49 is a side view of a ear warmer being worn by a user according to an 

embodiment of the invention. 

[1061] Figure 50 is a perspective view of a frame of an ear warmer according to an embodiment 
of the invention. 

[1062] Figure 5 1 is a perspective view of an ear portion of the frame illustrated in Figure 50. 
[1063] Figure 52 is a rear view of the ear portion illustrated in Figure 5 1 . 
[1064] Figure 53 is a front view of the ear portion illustrated in Figure 51. 
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[1065] Figure 54 is an outer side view of the ear portion illustrated in Figure 5 1 . 
[1066] Figure 55 is an inner side view of the ear portion illustrated in Figure 5 1 . 
[1067] Figure 56 is a top view of the ear portion illustrated in Figure 51 . 
(1068J Figure 57 is a bottom view of the ear portion illustrated in Figure 51 . 
[1069] Figure 57A is a perspective view of an ear portion for a frame of an ear warmer 
according to an embodiment of the invention. 

[1070] Figure 57B is top view of the ear portion illustrated in Figure 57A. 

[1071] Figure 58 is a top view of the band portion of the frame illustrated in Figure 50. 

[1072] Figure 59 is a top view of a member of the band portion illustrated in Figure 58. 

[1073] Figure 60 illustrates a set of membranes for use in constructing a shell of an ear warmer 

according to an embodiment of the invention. 

[1074] Figure 61 illustrates an arrangement of the ear warmer shell of Figure 60 during an 
interim step in an assembly process. 

[1075] Figure 62 illustrates a cross-sectional view of the ear warmer shell of Figure 61 taken 
along the lines "62-62" in Figure 61 . 

[1076] Figure 63 illustrates an arrangement of an ear warmer shell according to an embodiment 
of the invention. 

[1077] Figure 64 illustrates a cross-sectional view of the ear warmer shell of Figure 63 taken 
along the lines "64-64" in Figure 63. 

[1078] Figure 65 illustrates a set of membranes for use in constructing another shell for an ear 
warmer according to an embodiment of the invention. 

[1079] Figure 66 illustrates a membrane for use in constructing another shell for an ear warmer 
according to an embodiment of the invention. 
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[1080] Figure 67 illustrates a membrane for use in constructing another shell for an ear warmer 
according to an embodiment of the invention. 



DETAILED DESCRIPTION 



[1081] An ear warmer comprises a frame and a fabric member. The frame has an ear portion 
and a band portion. The ear portion of the frame includes a first side and a second side opposite 
the first side. The first side of the ear portion defines an interior portion of an opening. The 
second side of the ear portion defines an exterior portion of the opening. The fabric member 
includes at least its own ear portion coupled to a portion of the fi"ame. In one embodiment, the 
ear portion of the fabric member covers the interior portion of the opening in substantially its 
entirety. In one embodiment, the ear portion of the fabric member covers less than an entirety of 
the exterior portion of the opening. The term "less than an entirety" should be understood to 
mean that the fabric member covers some of the exterior portion of the opening or none of the 
exterior portion of the opening. 

[1082] In one embodiment, an ear warmer comprises a frame disposed within a cavity of a shell. 
The frame includes a band portion and an ear portion. The ear portion includes an inner side 
disposed adjacent a head of a user when the ear warmer is worn by a user. In one embodiment, 
the ear portion is curved toward the inner side of the ear portion. In one embodiment, the ear 
portion is configured to flex when the ear warmer is disposed on a head of a user. 
[1083] An ear warmer 100 according to an embodiment of the invention is illustrated in Figure 
1. In this embodiment, the ear warmer 100 includes a fi-ame 110 and two fabric members 230 
and 250. The ear warmer 100 is disposable in an expanded configuration and in a collapsed 
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configuration. The frame 1 10 of the ear warmer 100 includes a first ear portion 130, a second 
ear portion 190 and a band portion 200. In this embodiment, fabric member 250 is coupled to 
the first ear portion 130. Similarly, fabric member 230 is coupled to the second ear portion 190. 
The fabric members 230 and 250 can be fixedly or removably coupled to the respective ear 
portions. Various techniques for coupling of the fabric members 230 and 250 are discussed 
below in detail. 

[1084] In an alternative embodiment, the fi^ame 1 10 can be a single piece of material in which 
the first ear portion 130, the second ear portion 190 and the band portion 200 are formed 
monolithically (i.e., unitary construction). In another embodiment, the band portion 200 can be 
adjustable in length. In another embodiment, the first ear portion 130 and the second ear portion 
190 can be fixedly coupled to the band portion 200. 

[1085] An embodiment of a single-piece frame is illustrated in Figure 22. In this embodiment, 
the fi-ame 270 includes a band portion 272, a first ear portion 274 and a second ear portion 276. 
The first ear portion 274 and the second ear portion 276 are not collapsible with respect to the 
band portion 272. The frame 270 can have an expanded configuration corresponding to a 
position on the user's head and an unexpanded configuration corresponding to a position off the 
user's head. The frame 270 can have an inward bias that defines the unexpanded configuration. 
Although the user's head is not shown. Figure 22 shows the frame 270 in the expanded 
configuration. In alternative embodiments, the position of ear portions 274 and 276 in the 
expanded and unexpanded configurations can differ from that shown in Figure 22. 
[1086] An embodiment of an alternative frame is illustrated in Figure 23. In this embodiment, 
the fi*ame 280 has unitary construction including a band portion 284, a first ear portion 286 and a 
second ear portion 288. The first ear portion 286 has an end portion 287 that couples to the band 
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portion 284. The second ear portion 288 has an end portion 289 that couples to the band portion 
284. In this embodiment, the ends 287 and 289 are wrapped around the band portion 284. 
[1087] Figures 2 through 9 illustrate the frame 110 of the ear warmer 100 in an expanded 
configuration. Figures 10 through 12 illustrate the frame 1 10 of the ear warmer 100 in a 
collapsed configuration. The frame 1 10 includes a band portion 200, a first ear portion 130 
coupled to the band portion 200, and a second ear portion 190 coupled to the band portion 200. 
[1088] As illustrated in Figures 2 through 9 and 17 through 21, the band portion 200 is 
configured to extend around the back of a user's head. The band portion 200 includes a middle 
portion 203, a first end portion 202, and a second end portion 204. The band portion 200 has an 
inner side 206 (the side that is disposed adjacent a user when the ear warmer is worn by the 
user), an outer side 208 (the side opposite the inner side and distal from a user when the ear 
warmer is worn by the user), an upper side 210 (the side that faces up when the ear warmer is 
worn by a user), and a lower side 212 (the side that faces down when the ear warmer is worn by 
a user). 

[1089] In one embodiment the band portion 200 varies in a height dimension and has a 
substantially tapered shape (see Figure 4). As illustrated in Figure 4, the middle portion 203 of 
the band portion 200 is of a lesser height or thickness than either of the first end portion 202 of 
the band portion 200 and the second end portion 204 of the band portion 200. In an alternative 
embodiment, the band portion 200 has a constant height or thickness. 

[1090] Referring to Figures 17-21, the first end portion 202 of the band portion 200 includes a 
first coupling portion 2 1 8 configured to be coupled to the first ear portion 1 30 of the fi-ame 1 1 0. 
Similarly, the second end portion 204 of the band portion 200 includes a second coupling portion 
220 configured to be coupled to the second ear portion 190 of the fi*ame 110. In this 
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embodiment, the first coupling portion 218 and the second coupling portion 220 are substantially 
similar in function and structure with the exception that they are reverse images of each other. 
Therefore, only the first coupling portion 21 8 of the band member 200 will be discussed in 
detail. In alternative embodiments, the coupling portions may have different configurations 
and/or structures. 

[1091] As illustrated in Figures 17 and 18, the first coupling portion 218 includes an end surface 
214 of the band portion 200 and includes distal end 222. The distal end 222 of the first coupling 
portion 2 1 8 has a mounting structure and defines a planar surface (also referred to herein as the 
"oblique plane")- Although in one embodiment the mounting structure is cylindrical in shape, 
the mounting structure need not be cylindrical in shape. The coupling portion and mounting 
structure may be of any shape, such as cubic or rectangular. 

[1092] Referring to Figure 20, the oblique plane is oblique to the surfaces defined by the upper 
side 210 and lower side 212 of the band portion 200. Additionally, as illustrated in Figure 19, 
the oblique plane is oblique to the surfaces defined by the inner side 206 proximate the coupling 
portion 218 and the outer side 208 of the band portion 200 proximate the coupling portion 218. 
[1093] In one embodiment, the oblique plane enables the ear portion to move upwardly and 
inwardly to a collapsed configuration as described below. In an alternative embodiment, the end 
surface of the band portion is at an oblique plane with respect to only one side of the band 
portion. Alternatively, the end surface of the band portion can be substantially perpendicular to 
the outer surface of the band portion. 

[1094] In one embodiment, the frame, including the band portion and the ear portions, is made of 
a single material. In another embodiment, the frame is made of polypropylene. In alternative 
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embodiments, the frame is made of a thermoplastic resin material, such as Crastin® sold by 
DuPont, or Grillamid®. 

[1095] In an alternative embodiment, the band portion 200 includes a recess 207 (see Figure 17). 
In this embodiment, the band portion 200 is made of a first material 201 and a second material 
219 (see Figure 17). The second material 219 may be any material that increases friction 
contact. Also, the second material 2 1 9 can be any material that can distribute the force of the ear 
warmer 100 when retained on the user. In the embodiment shown in Figure 17, the second 
material extends for less than the entire height of the band portion. In alternative embodiments, 
the second material can be on the inside of the band portion only, the inside and outside of the 
band portion, or the outside of the band portion only. Alternatively, the second material can be 
disposed in two or more separate locations on the band portion. In an alternative embodiment, 
the second material extends across an entire width of the band portion. In one embodiment, the 
first material 201 is a plastic material and the second material 219 is a rubber material. Although 
the band portion of the frame is illustrated as being elongated, the band portion need not be 
elongated in shape. 

[1096] Referring to Figure 1 7, the coupling portion 21 8 is illustrated and described in detail. In 
this embodiment, the coupling portions 218 and 220 are substantially the same. Accordingly, 
only coupling portion 21 8 is described in detail. It is to be understood that alternative 
embodiments of the band portion to not necessarily need to have all of the features and/or 
structures discussed with respect to coupling portion 218, In other words, alternative coupling 
portions can have any combination of the structures. 

[1097] Referring to Figure 1 7, the coupling portion 2 1 8 includes a mounting structure 2 1 8a that 
in substantially cylindrical in shape. The mounting structure 21 8a has a lower surface that can 
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include one or more recesses or notches 21 8d, the function of which is described later. The 
mounting structure 2 1 8a also includes a center shoulder 2 1 8b that has an opening 2 1 8c that is 
configured to receive a connector, such as a screw. 

[1098] In one embodiment, the end of the band portion 200 includes a first end surface 221a and 
a second end surface 22 1 b that is proximate to surface 22 1 a. The surfaces 22 1 a and 22 1 b are 
offset and at an angle with respect to each other. The configuration of surfaces 221a and 221b 
assist with the movement of the ear portion with respect to the band portion. In an alternative 
embodiment, surfaces 221a and 221b are disposed in the same plane. As described below, 
surfaces 221a and 221b form contact surfaces that limit the rotation of the ear portion relative to 
the band. The end of the band portion 200 also includes another surface 221a and a shoulder 
22 Id adjacent surface 221c. The surface 221c and shoulder 22 Id form an abutment that is 
contacted by the ear portion to limit the rotation of the ear portion with respect to the band 
portion 200. In an alternative embodiment, the band portion does not include a surface and 
shoulder as previously described. 

[1099] In one embodiment, the band portion includes a coupler that is configured to removably 
couple a label, such as a brand label, to the band portion. In one embodiment, the coupler is 
disposed at the rear of the band portion. In alternative embodiments, the coupler is disposed on a 
side of the band portion, for example near the portion of the band, which couples to the ear 
portion, or at any other location on the band portion. 

[1100] An alternative embodiment of the band portion is illustrated in Figures 21 A and 2 IB. In 
this embodiment, a band portion 200' includes support members 202' disposed on the inner 
surface 204' of the band portion 200'. Support members 202' are configured to provide added 
strength and support to the band portion 200'. 
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[1101] An embodiment of an ear portion is illustrated in Figs. 13-16. In this embodiment, the 
first ear portion 1 30 of the frame 1 1 0 and the second ear portion 1 90 of the frame 1 1 0 are 
substantially similar in function and structure. Therefore, only the first ear portion 130 is 
discussed in detail. 

[1102] As illustrated in Figures 13 through 16, the first ear portion 130 of the frame 1 10 defines 
an opening 1 34 and a center point 1 52. The first ear portion 1 30 includes a proximal end portion 
156, which includes a proximal end point 136 (the portion and point being proximate to the 
coupling of the first ear portion 130 and the band portion 200); a distal end portion 158, which 
includes a distal end point 138 (the portion and point being distal from the coupling of the first 
end portion 130 and the band portion 200); an uppermost portion 160, which includes an 
uppermost point 140 (the portion and point being uppermost when the ear warmer is disposed in 
an expanded configuration on a user); and a lowermost portion 162, which includes a lowermost 
point 142 (the portion and point being lowermost when the ear warmer is disposed in an 
expanded configuration on a user). 

[1103] Although points on the first ear portion 130 have been identified as being proximal, 
distal, uppermost, and lowermost, it should be understood that there may be, for example, several 
uppermost points of the first ear portion. In such a case, the "uppermost point" includes the 
several points. The same is true for the proximal, distal, and lowermost points. In addition, the 
terms proximal, distal, uppermost, and lowermost are used for convenient reference with respect 
to the orientation shown in Figures 2 through 9 and 1 3 through 1 6. It should be understood that 
these locations of the frame are still applicable regardless of the orientation of the frame at any 
given time. 
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[1 104] As illustrated in Figures 1 3 and 1 5, a portion 1 37 of the first ear portion 1 30 of the frame 
110 is disposed between the proximal end point 136 and the uppermost point 140 and has a first 
part 137' and a second part 137". From a side view of the first ear portion 130 (see Fig. 13), the 
first part 137' of the portion 137 has a convex configuration with respect to the center point 152. 
Similarly, a portion 1 43 of the first ear portion 1 30 of the fi'ame 1 1 0 is disposed between the 
lowermost point 142 and the proximal end point 136. The portion 143 has a first part 143' and a 
second part 143". From a side view, the first part 143' of the portion 143 has a convex 
configuration with respect to the center point 152. In other words, at least a portion of each of 
the portions 137 and 143 of the first ear portion 130 bend or curve away from the center point 
152. The location and number of inflection points in portions 137 and 143 can vary along the ear 
portion. 

[1105] From a side view of the first ear portion 130, the portion 139 of the first ear portion 130 
of the frame 1 1 0 that is disposed between the uppermost point 140 and the distal end point 1 38 
has a concave configuration with respect to the center point 1 52. Similarly, the portion 141 of 
the first ear portion 130 of the fi'ame 1 10 that is disposed between the distal end point 138 and 
the lowermost point 142 has a concave configuration with respect to the center point 1 52. In 
other words, at least a portion of each of the portions 139 and 141 of the first ear portion 130 
bend toward the center point 1 52. In alternative embodiments one or both of the portions 139 
and 141 can include a concave portion or section and a convex portion or section, relative to the 
center point. 

[1106] Referring to Figure 14, the first ear portion 130 includes an inner side 144 (the side that is 
disposed adjacent a user when the ear warmer is worn by the user), an outer side 146 (the side 
opposite the inner side and distal from a user when the ear warmer is worn by the user), an upper 
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side 148 (the side that faces up when the ear warmer is worn by a user), and a lower side 1 50 
(see Figure 1 3) (the side that faces down when the ear warmer is worn by a user). The inner side 
144 of the first ear portion 130 defines an interior portion or region of the opening 134. 
Similarly, the outer side 1 46 of the first ear portion 1 30 defines an exterior portion or region of 
the opening 134. 

[1107] As illustrated in Figure 14, the inner side 144 of the first ear portion 130 of the frame 110 
has an innermost surface 154. The innermost surface 154 is the portion of the inner side 144 of 
the first ear portion 130 directly adjacent a user's head when the ear warmer 100 is worn by the 
user. Referring to Figure 14, a top view of a two-dimensional projection of the innermost 
surface 154 is a curved line that curves around a point A, which is disposed on the inner side of 
the first ear portion 130. In other words, the first ear portion 130 is curved such the distal end 
portion 1 58 is configured to be disposed closer to a user's head, or to place more pressure on the 
user's head (if the entire portion of the frame is contacting the user's head), than a mid-point of 
the innermost surface 1 54 when the ear warmer 100 is worn by the user. This is due to the fact 
that the curvature of the user's head may be different fi-om the curvature of the ear portion. Said 
another way, the frame 1 10 is configured to apply lateral forces to the user's head inwardly 
where the forces are greatest at the distal end portion 158. 

[1108] In one embodiment, the distal end portion 158 of the frame 1 10 is flexible. Thus, the 
lateral force of the distal end portion 1 58 against a user's head causes the distal end portion to 
bend or flex and, thus, to better fit along the user's head. In an alternative embodiment, the first 
ear portion is curved such that the distal end portion of the first ear portion is configured to be 
disposed closer to a user's head than the proximal end portion of the first ear portion when the 
ear warmer is worn by the user. In a fiirther alternative embodiment, the portion of the 
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innermost surface disposed between the proximal end portion and the distal end portion does not 
have a curved shape. 

[1109] As illustrated in Figure 14a, a two-dimensional projection of a front view of the 
innermost surface 154 is a curved line that has three radii of curvature. Specifically, the two- 
dimensional projection has a first part that bends or curves around point B, a second part that 
bends or curves around part and a third part that bends or curves around point D. 
[1110] In the illustrated embodiment, the distal end portion 138 is curved such that a center 
portion of the distal end portion 138 is configured to be disposed closer to a user's head than the 
remaining portions of the distal end portion 138 when the ear warmer is worn by a user. In an 
alternative embodiment, the uppermost portion is configured to be disposed closer to the user's 
head than the lowermost portion when the ear warmer is worn by the user. In a further 
alternative embodiment, the first ear portion is curved such that the lowermost portion is 
configured to be disposed closer to the user's head than the uppermost portion when the ear 
warmer is worn by the user. 

[1111] Although the first ear portion 130 is described and illustrated as having a particular 
shape, in other embodiments, the first ear portion has different shapes. Additionally, in one 
embodiment, the first ear portion is made of a plastic material. In an alternative embodiment, the 
first ear portion is made of another material, such as a metal. 

[1112] The first ear portion 130 has an abutting and complimentary fit with the band portion 
200. More specifically, returning to Figure 13, the first ear portion 130 includes coupling portion 
164 that extends from an end surface 166 of the first ear portion 130. The coupling portion 164 
includes a distal end 165 that defines a surface 165a. In one embodiment, the surface 165a 
includes one or more ridges or protrusions 1 65b that engage the recesses 2 1 8d as the ear portion 
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rotates. The coupling portion 164 is received in structure 21 8a. In one embodiment, the end 
portion of the first ear portion 130 includes surfaces 167a and 167b that compliment and engage 
surfaces 221a and 221b on the band portion 200 when the ear portion 1 30 is in its collapsed 
configuration. The end portion also includes a protrusion 167c with a contact surface 167d that 
engages the surface 221c and shoulder 22 Id to form a secondary stop to limit the rotation of the 
ear portion. In alternative embodiments, the ear portion does not include protrusion 1 67c and 
band portion 200 does not include the surface 221c and shoulder 22 Id. As illustrated in Figure 
20, the surface defined by the distal end 222 of the coupling portion 2 1 8 of the band portion 200 
abuts the surface defined by the distal end 165 of the coupling portion 164. Also, the end surface 
214 of the band portion 200 of the frame 1 10 abuts the end surface 166 of the first end portion 
130. In other words, the band portion 200 abuts the first ear portion 130 and has surfaces, 
including the surface defined by the distal end 222 of the coupling portion 2 1 8 and the end 
surface 214 of the band portion 200, that fit complimentary to surfaces of the first end portion 
130, including the surface defined by the distal end 165 of the coupling portion 164 and the end 
surface 166 of the first ear portion 130, when the first ear portion 130 is in its collapsed 
configuration. 

[1113] Because of abutting and complimentary fit of the band portion 200 and the first ear 
portion 130, the transition between the outer surface 208 of the band portion 200 and the outer 
surface 146 of the first ear portion 130 is a smooth transition or a substantially smooth transition. 
In other words, the outer surface 208 of the band portion 200 and the outer surface 146 of the 
first ear portion 130 form a substantially continuous surface when the ear warmer is in the 
expanded configuration. With the exception of the inner surface, the same is true for the 
remaining surfaces of the band portion 200 and the first ear portion 130. Specifically, the upper 
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surface 2 10 of the band portion 200 and the upper surface 1 48 of the first ear portion 1 30 form a 
substantially continuous surface. The lower surface 212 of the band portion 200 and the lower 
surface 150 of the first ear portion 130 form a substantially continuous surface. 
[1114] In one embodiment, the coupling portions of the ear portion and the band portion is 
located on the inner surface. In an alternative embodiment, the inner surface of the ear portion 
and the inner surface of the band portion form a substantially continuous surface. Alternatively, 
the coupling portions of the band portion and the ear portion are located at different locations. 
[1115] The substantially continuous surface formed by the upper surface 210 of the band portion 
200 and the upper surface 148 of the first ear portion 130 extends fi*om the first ear portion 130 
to the second ear portion 190. The substantially continuous surfaces formed by the lower, upper, 
and inner surfaces of the band portion 210 and the first ear portion 130 also extend to the 
respective surfaces of the second ear portion. Thus, the upper surface of the ear warmer 100, the 
lower surface of the ear warmer 100, and the outer surface of the ear warmer 100 collectively 
form a smooth contour. In alternative embodiments any combination of the corresponding 
surface, outer surface, upper surface and lower surface of any of the frame components can form 
a substantially continuous surface. 

[1116] In one embodiment, a screw (not illustrated) is used to pivotally couple the first ear 
portion 130 to the band portion 210. A first end of the screw extends from the inner side 144 of 
the first ear portion 130 and a second end of the screw is disposed within the band portion 200 
and is not outwardly visible. In other words, only a single end of the screw is exposed (i.e., 
disposed outside of the fi'ame 1 10 of the ear warmer 100). In alternative embodiments, a rivet, a 
pin, a brad, or any other coupling device is used to pivotally couple the ear portions 130 and 190 
to the band portion 200. 
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[1117] Figures 10 though 12 illustrate the frame 1 10 of the ear warmer 100 in a collapsed 
configuration. The first ear portion 130 and the second ear portion 190 are disposed adjacent to 
and substantially within the same plane as the band portion 200 when the frame 1 10 is in its 
collapsed configuration. The coupling arrangement between the band portion 200 and the ear 
portions (as described in detail above) allow the ear portions 130 and 190 to pivot into and out of 
the collapsed configuration. As illustrated in Figure 12, the ear warmer 100 has a low profile 
when in its collapsed configuration. In one embodiment, the oblique plane defined by the band 
portion 200 allows the ear portion 130 and 190 to move in a way that contributes to this overall 
low profile. For example, the oblique plane allows the ear portions to rotate about the pivot 
connection while being substantially within or proximate the same plane as the band portion 200, 
[1118] Ear warmer 100 is configured to allow a predetermined range of motion between the 
expanded configuration and the collapsed configuration. In one embodiment, this range of 
motion does not include movement from the expanded configuration to a different collapsed 
configuration, for example, where the ear portions of the frame are disposed on a side of the 
band opposite from their position in the collapsed configuration within the range of motion. In 
one embodiment, two different mechanisms each produce a respective stop that defines a 
respective end point of the range of motion (as discussed below). 

[1119] In an alternative embodiment, the ear portions can rotate continuously and are not limited 
to a particular range. Alternatively, the ear portions can be slidably coupled to the band portion, 
or can rotate about another axis than that described above. 

[1120] As illustrated in Figures 22 and 23, it is not necessary that the frame be separate items. In 
Figures 22 and 23, the frames 270 and 280, respectively, are of a unitary or monolithic structure. 
In these embodiments, the band portions 272 and 286, respectively, do not have adjustable 
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lengths. In a further alternative embodiment, the band portion is an adjustable band. In yet a 
further alternative embodiment, the band portion of the frame includes several different and 
separate items. 

[1121] Alternative embodiments of ear portions are illustrated in Figures 24 and 25. In these 
embodiments, the ear portions may be formed of a first material and a second material that is 
different than the first material. In Figures 24 and 25, the ear portions 290 and 291 , respectively, 
are made of a first material 292 and a second material 294. For example, the first material 292 
may be any type of plastic and the second material 294 may be any type of resilient material, 
such as rubber. The resilient material 294 provides for an increased gripping surface for contact 
with the user or other article. The resilient material 294 also increases the distribution of the 
application of clamping or gripping force of the ear warmer on the user's head. In Figure 24, the 
second material extends an entire width of a portion of the ear portion 290, whereas in Figure 25, 
the second material only extends across a portion of width of a portion of the ear portion 292. 
[1122] In alternative embodiments, the recess or opening in the ear portion in which the second 
material is disposed can have any size or configuration. The location of the recess or opening for 
the second material can vary along the ear portion. As previously discussed, the band portion of 
an ear warmer can also include a portion of a first material and a portion of a second material 
that is different from the first material. In an alternative embodiment, the ear portion and/or band 
portion can include several raised bumps formed on one of its surfaces. The raised bumps can be 
located on the first material and/or the second material if the ear portion includes two different 
materials. 

[1123] As illustrated in Figure 1, the ear warmer 100 includes fabric members 230 and 250. The 
fabric members 230 and 250 are coupled to the frame 1 1 0 of the ear warmer 100. The fabric 
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members 230 and 250 are configured to substantially cover at least a portion of the ear portions 
130 and 190 of the ear warmer 100. Various configurations of the fabric members are described 
below. 

[1124] Figure 26 shows a side view of a portion of an ear warmer according to an embodiment 
of the invention. In this embodiment, the frame 310 includes an ear portion 330. A fabric 
member 350 is fixedly coupled to the ear portion 330 of the frame 310. For example, the fabric 
member 350 can be fixedly coupled to the ear portion 330 of the frame 3 1 0 by any technique or 
method, including radio frequency (RF) welding, ultrasonic welding, or an adhesive such as 
glue. For example, the perimeter portion 352 of the fabric member 350 can be fixedly coupled to 
or proximate to the perimeter portion 332 of the ear portion 330 of the frame 310. The term 
"perimeter portion" is intended herein to include the perimeter or a portion offset from and 
proximate to the perimeter of a membrane, member or portion. Following the example shown in 
Figure 26, a weld, adhesive or connector can be located along the actual perimeter of the fabric 
member 350 and a portion of the ear portion 330 of the frame 310 offset from and proximate to 
the perimeter of the ear portion 330. 

[1125] In another embodiment, the fabric member includes binding coupled along at least a 
portion of the perimeter of the fabric member. In such an embodiment, the binding can be 
coupled to the frame using the techniques identified above. Alternatively, the fabric member can 
be coupled to the frame. In this embodiment, the binding provides additional support and 
cushioning to the user. Additionally, the binding provides a seal between the ear warmer and a 
user's head. 

[1126] Referring to Figures 26A and 26B, which are partial cross-sectional views, an 
embodiment of an ear portion is illustrated. In this embodiment, the fi-ame 6000, such as an ear 
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portion, includes a fabric member 6050 coupled thereto. In one embodiment, fabric member 
6050 includes a binding 6100 coupled thereto in any conventional manner. For example, the 
binding 6100 can be stitched or sewn to the fabric member 6050 by seam 6200. Fabric member 
6050 can be coupled to the frame member 6000 using any conventional technique, including an 
adhesive, welding, such as RF or ultrasonic welding, or the like. In one embodiment, the binding 
6100 is configured so that a portion of it is disposed adjacent to the innermost surface of the 
frame member 6000. The binding 6100 provides added cushioning, which provides a more 
comfortable fit. The binding 6100 also provides a better seal against a user's head to improve 
temperature control by preventing external air from entering any space between the ear portion 
and the user's head. In an alternative embodiment, the binding can be replaced by another piece 
of fabric material, a piece of foam, or any other structure that would assist with the cushioning 
and sealing functions above. 

[11271 Figures 27 through 32 show examples of a fabric member that can be removably coupled 
to the ear portion of the frame. Although these figures show the fabric member being removably 
coupled to the ear portion of frame via press-fit connections, tongue-and-groove connections, 
clip-on connections and slide-and-lock connections, other types of the removable connections are 
also possible. In other words. Figures 27 through 32 merely provide examples of removable 
connections and other types of removable connections are possible. 

[1128] Figures 27 and 28 show a side view and cross-section view along line 28-28 in Figure 27, 
respectively, of a portion of an ear warmer 400 having a press-fit connection, according to an 
embodiment of the invention. Ear warmer 400 includes a frame 410 that has an ear portion 430. 
As shown in Figure 27, the fabric member 450 can be fixedly coupled to an attachment member 
460 along a portion of the perimeter of the fabric member 450. In this embodiment, the 
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attachment member 460 can be made of, for example, plastic defining an opening 462 along its 
length and directed inwardly. As shown in Figure 28, the opening 462 is configured such that 
the attachment member 460 forms a press fit over a portion of the perimeter 432 of the ear 
portion 430 of the fi*ame 410. This configuration allows the fabric member 450 to be removably 
attached to the ear portion 430 of the fi-ame 410. To fit over the outer side of the perimeter 432 
of the ear portion 430 of the frame 410, the fabric member 450 can be made from an elastic 
material that is stretched when the fabric member 450 and attachment member 460 are coupled 
onto the ear portion 430 of the fi*ame 4 1 0. Alternatively, the fabric member 450 can be larger 
than the ear portion 430 of the frame 41 0 so that the fabric member 450 can extend over the 
perimeter 432 of the ear portion 430 of the frame 410 when being configured onto the ear portion 
430 of the fi'ame410. 

[1129] An alternative ernbodiment of a portion of an ear warmer 400' having a press-fit 
connection, according to the invention is illustrated in Figures 27A and 27B. Ear warmer 400' 
includes a frame 410' that has an ear portion 430'. As illustrated, the fabric member 450' can be 
fixedly coupled to an attachment member 460' along a portion of the perimeter of the fabric 
member 450'. In this embodiment, the attachment member 460' can be made of, for example, 
plastic or molded rubber. As illustrated in Figure 27B, the attachment member 460' includes a 
shoulder 463' that defines openings or channels 461' and 462' along the length of the attachment 
member 460'. Opening 461 ' is configured such that the attachment member 460' forms a press 
fit over a portion of the perimeter 432' of the ear portion 430' of the frame 410'. This 
configuration allows the fabric member 450' to be removably attached to the ear portion 430' of 
the frame 410'. The shape of the ear portion 430' and opening 461' can vary in alternative 
embodiments. 
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(1130] To fit over the outer side of the perimeter 432' of the ear portion 430' of the frame 410', 
the fabric member 450' can be made from an elastic material that is stretched when the fabric 
member 450' and attachment member 460' are attached to the ear portion 430' of the frame 
410'. Alternatively, the fabric member 450' can be larger than the ear portion 430' of the frame 
410' so that the fabric member 450' can extend over the perimeter 432' of the ear portion 430' of 
the frame 410' when being attached to the ear portion 430' of the frame 410'. 
[1131] In this embodiment, the fabric member 450' is coupled to the attachment member 460'. 
As illustrated in Figure 27B, opening 462' of the attachment member 460' is configured to 
receive a portion of the fabric member 450'. The fabric member 450' can be fixedly coupled to 
the attachment member 460' by conventional coupling technique, including inserting an 
adhesive, such as glue, into the opening 462' to couple the fabric member 450' thereto. In an 
alternative embodiment, the fabric member is fused to the attachment member. In this 
embodiment the fabric member is inserted into the opening of the attachment member. The 
attachment member is then heated such that a portion of the material of the attachment member 
melts and is absorbed into the fibers of the fabric member. In one embodiment, the attachment 
member is made of rubber and may be heated via any known heating method, including radio 
frequency (RF) heating. In alterative embodiments, the relative sizes of openings 461 ' and 462' 
can vary. 

[1132] In alternative embodiment, a portion of an ear warmer 400' has a press-fit connection, 
according to the invention is illustrated in Figures 28A and 28B. Ear warmer 400A includes a 
frame 41 OA that has an ear portion 430A. As illustrated, the fabric member 450A can be fixedly 
coupled to an attachment member 460A along a portion of the perimeter of the fabric member 
450A. In this embodiment, the attachment member 460A can be made of, for example, plastic or 
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molded rubber. As illustrated in Figure 28B, the attachment member 460A includes an opening 
or channels 461 A along the length of the attachment member 460A. Opening 461 A is 
configured such that the attachment member 460A forms a press fit over a portion of the 
perimeter 432A of the ear portion 430A of the frame 41 OA. This configuration allows the fabric 
member 450A to be removably attached to the ear portion 430 A of the frame 41 OA. The shape 
of the ear portion 430A and opening 461 A can vary in alternative embodiments. 
11133] To fit over the outer side of the perimeter 432A of the ear portion 430A of the frame 
41 OA, the fabric member 450A can be made from an elastic material that is stretched when the 
fabric member 450A and attachment member 460A are attached to the ear portion 430A of the 
frame 41 OA. Alternatively, the fabric member 450A can be larger than the ear portion 430A of 
the frame 41 OA so that the fabric member 450 A can extend over the perimeter 432 A of the ear 
portion 430A of the frame 41 OA when being attached to the ear portion 430A of the frame 41 OA. 
[1134] As illustrated in Figure 28B the fabric member 450A is coupled to a side of the 
attachment member 460A via any known coupling apparatus and/or method, including for 
example an adhesive. In one embodiment, the fabric member is fused to the attachment member. 
In this embodiment, the fabric member is placed adjacent the attachment member. The 
attachment member is then heated such that a portion of the attachment member is melted and 
absorbed into the fibers of the fabric member. In one embodiment, the attachment member is 
made of rubber and may be heated via any known heating method, including RF heating. 
[1135] Figures 28C through 28G illustrate an ear warmer 400" having a press-fit connection, 
according to an embodiment of the invention. The ear warmer 400" includes a pair of fabric 
member/attachment member combinations 455" (only one is illustrated) and a frame 410" that 
has a first ear portion 430" with a perimeter 432", a second ear portion with a perimeter (not 
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illustrated), and a band member 415". Although only one fabric member/attachment member 
combination 455" is illustrated and described in detail, it should be understood that both fabric 
member/attachment member combinations 455" can be structurally and functionally similar. As 
shown in Figure 28D, a fabric member 450" is coupled (e.g., fixedly coupled) to an attachment 
member 460" along at least a portion of the perimeter of the fabric member 450". The 
attachment member 460" illustrated in Figure 28D has a press-fit structure that defines an 
opening that is configured to receive the ear portion 430" along at least a portion of the 
perimeter of the ear portion 430". Specifically, the opening of the attachment member 460" is 
configured such that it forms a complimentary fit over at least a portion of the perimeter 432" of 
the ear portion 430" of the fi-ame 410". This mating arrangement of the attachment member 
460" and the ear portion 430" allows the fabric member 450" to be removably attached to the 
ear portion 430" of the frame 410". The attachment member 460" can be made of any material 
that allows the attachment member 460" to be coupled to the fi*ame, including, for example, 
rubber, plastic, or metal. Additionally, the fabric member 450" can be made from an elastic 
material that is stretched when the fabric member 450" and attachment member 460" is coupled 
to the ear portion 430" of the frame 410" to fit of the outer side of the perimeter of the ear 
portion 430" of the fi-ame 410". Alternatively, the fabric member 450" can be larger than the 
ear portion 430" of the frame 410" so that the fabric member 450" can extend over the 
perimeter 432" of the ear portion 430" of the frame 410" when being coupled to the ear portion 
430" ofthe frame 410". 

[1136] As illustrated in Figure 28C, the ear warmer 400" includes a connector 435" that is 
coupled to and extends between the fabric member/attachment member combinations 455". 
When the fabric member/attachment member combinations 455" are coupled to the first ear 
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portion 430' ' and the second ear portion, respectively, the connector 435" extends along the 
band member 41 5" of the ear wanner 400". Figure 28E is a cross-section taken along 28E-28E 
of Figure 28C. As illustrated in Figure 28E the connector 435" includes a protrusion 437" that 
is configured to be removably received by a recess 439" disposed in the band member 41 5". 
Thus, when the fabric member/attachment member combinations 455" are coupled to the first 
ear portion 430" and the second ear portion, the connector 435" can be secured to the band 
member 415". 

[1137] Figures 27F and 27G illustrate alternative embodiments of the connector. As illustrated 
in Figure 27F, in one embodiment, the connector 435"' includes a opening that is configured to 
removably receive the band member 415"'. As illustrated in Figure 27G, in another 
embodiment, the connector 435"" is configured to be disposed adjacent the band member 
415"". In this embodiment, the connector 435"" may be coupled to the band member 415"" 
via a knov^ coupling apparatus and/or method, such as an adhesive. 

[1138] Figures 29 and 30 show a side view and cross-section view along line 30-30 in Figure 29, 
respectively, of a portion of an ear warmer 500 having a press-fit connection, according to 
another embodiment of the invention. The ear warmer 500 includes a frame 510 that has an ear 
portion 530. Similar to that embodiment shown in Figures 27 and 28, in Figure 30, the fabric 
member 550 can be fixedly coupled to an attachment member 560 along a portion of the 
perimeter of the fabric member 550. In this embodiment, however, the opening 562 defined by 
the attachment member 560 along its length is directed outwardly. As shown in Figure 30, the 
opening 562 has a size such that the attachment member 560 forms a press fit along a portion of 
the ear portion 530 of the frame 510. In particular, the ear portion 530 of the fi*ame 510 defines 
an interior region defined by a perimeter. The attachment member 560 removably attaches the 
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fabric member 550 to a portion of this perimeter of the interior region. The attachment member 
560 has sufficient strength and rigidity so that the attachment member 560 is inserted or 
"popped" into an opening defined in the ear portion 530. 

[11391 Figures 3 1 and 32 show a side view and cross-section view along line 32-32 in Figure 3 1 , 
respectively, of a portion of an ear warmer 600 having a tongue-and-groove connection, 
according to an embodiment of the invention. In this embodiment, the ear warmer 600 includes 
a frame 610 that has an ear portion 630. As shown in Figure 32, the fabric member 650 can be 
coupled (e.g., fixedly coupled) to an attachment member 660 along a portion of the perimeter of 
the fabric member 650. In this embodiment, the attachment member 660 has a surface with a 
groove structure formed therein, and complimentary fits onto or receives the tongue-like portion 
632 of the ear portion 630 of the frame 610. This mating of the attachment member 660 and the 
ear portion 630 allows the fabric member 650 to be removably attached to the ear portion 630 of 
the frame 610. The tongue-like portion 632 of the ear portion 630 of the frame 610 can be 
monolithically formed with the remaining portions of the ear portion 630 of the frame 610. 
Alternatively, a tongue-like member can be coupled (e.g., fixedly coupled) to the ear portion of 
the frame by welding or an adhesive. In another alternative embodiment, the tongue-like 
structure can be coupled (e.g., fixedly coupled) to the fabric member and the groove-like 
structure can be disposed on the ear portion or the frame, for example, either fixedly coupled to 
or monolithically formed with the ear portion of the frame. 

[1140] Figure 33 shows a side view of a portion of an ear warmer 700 having a clip-on 
connection, according to an embodiment of the invention. The ear warmer 700 includes a frame 
710 that has an ear portion 730 with a perimeter 732. As shown in Figure 33, a fabric member 
750 can be coupled (e.g., fixedly coupled) to one or more attachment members 760 along various 
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positions of the perimeter of the fabric member 750. More specifically, Figure 33 shows three 
attachment members 760 although in other embodiments, one, two, four or more than four 
attachment members are possible. The various attachment members can be formed integrally or 
can be coupled together by different structures. Each of the attachment members 760 shown in 
Figure 33 has a clip-like structure that defines an opening 762 along its length and is directed 
inwardly. These attachment members 760 can be made of any material that allows the 
attachment members 760 to coupled to the frame, including, for example, plastic or metal. The 
opening 762 of each attachment member 760 in configured such that it forms a complimentary 
fit over a portion of the perimeter 732 of the ear portion 730 of the frame 710. This mating 
arrangement of the attachment members 760 and the ear portion 730 allows the fabric member 
750 to be removably attached to the ear portion 730 of the fi-ame 7 1 0. Similar to the 
embodiment described above in reference to Figures 27 and 28, to fit of the outer side of the 
perimeter of the ear portion 730 of the frame 710, the fabric member 750 can be made from an 
elastic material that is stretched when the fabric member 750 and attachment members 760 are 
coupled onto the ear portion 730 of the frame 710. Alternatively, the fabric member 750 can be 
larger than the ear portion 730 of the frame 710 so that the fabric member 750 can extend over 
the perimeter 732 of the ear portion 730 of the frame 710 when being coupled onto the ear 
portion 730 of the frame 710. 

[1141] Figures 34 through 38 show examples of a fabric member removably coupled to the ear 
portion of the fi-ame by covering substantially an entirety of the opening on the inner side of the 
ear portion of the frame and less than an entirety of the opening on the outer side of the ear 
portion of the fi-ame. More specifically, the ear portion of the frame typically defines an opening 
through which sound can pass. This opening has an interior portion corresponding to the inner 
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side of the ear portion of the frame and an exterior portion corresponding to the outer side of the 
ear portion of the frame. As described in more detail in reference to Figures 34 through 38, an 
ear portion of the fabric member can be configured such that it covers the interior portion of the 
opening substantially in its entirety and covers the exterior portion of the opening in less than its 
entirety. Covering the interior portion of the opening "substantially in its entirety" is intended to 
describe embodiments where the entire interior portion of the opening is covered except for 
minor exceptions such as, for example, small vents. 

[1142] Figure 34 shows a side view of a portion of an ear warmer 800 having a fabric member 
850, according to an embodiment of the invention. The ear warmer 800 includes a frame 810 
that has an ear portion 830. In one embodiment, the fabric member 850 includes an ear portion 
with a heat-retaining fabric 852 on the inner side. The ear warmer 800 can include an elastic 
fabric or member 854 on the outer side. In one embodiment, the elastic fabric 854 is coupled 
(e.g., fixedly coupled) to the heat-retaining fabric 852 at three locations. In alternative 
embodiments, the elastic or rubber fabric can be coupled to the heat-retaining fabric 852 at any 
nxmiber of locations. In one embodiment, the elastic member 854 can be a clip or snap-on 
structure that clips or clamps the heat-retaining fabric 852 to the ear portion 830. In an 
alternative embodiment, the elastic member 854 can be a separate piece that can wrap around the 
inner side and the outer side of a portion of the ear portion 830 and couple the fabric 852 thereto. 
In another embodiment, the heat-retaining fabric 852 and the elastic fabric 854 are coupled 
together in a manner other than fixedly coupled, such as removably coupled. 
[1143] The fabric member 850 can be removably coupled to the ear portion 830 of the frame 810 
by stretching the elastic fabric on the outer side of the fabric member 850 so that it can moved 
over the distal end of the ear portion 830 of the frame 810. As shown in Figure 34, the heat- 
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retaining fabric 852 on the inner side of the fabric member 850 covers the interior portion of the 
opening of the ear portion 830 of the frame 810 substantially in its entirety while the elastic 
fabric 854 covers the exterior portion of the opening of the ear portion 830 of the frame 810 in 
less than its entirety. Any combination of coupling techniques can be used to couple the fabric 
member 850 to the ear portion 830. 

[1144] Figure 35 shows a side view of a portion of an ear warmer 900 having a fabric member 
950, according to another embodiment of the invention. As shown in Figure 35, the ear portion 
of the fabric member 950 has a heat-retaining fabric 952 on the inner side, and an elastic fabric 
portion 954 and a heat-retaining portion 956 on the outer side. The elastic fabric can be, for 
example, a rubber material or a heat-retaining fabric. In this particular embodiment, the outer 
side of the fabric member 950 is coupled (e.g., fixedly coupled) to the heat-retaining fabric 952 
on the inner side along a portion of the perimeter. Thus, the fabric member 950 can be 
removably coupled to the ear portion 930 of the frame 910 by stretching the elastic fabric 954 on 
the outer side of the fabric member 950 so that it can move over the distal end 932 of the ear 
portion 930 of the frame 910. In one embodiment, the fabric 952 and the heat-retaining portion 
956 can be formed integrally. 

[1145] Figure 36 shows a side view of a portion of an ear warmer 1 000 having a fabric member 
1050, according to another embodiment of the invention. Fabric member 1050 is coupled in a 
similar manner as fabric member 850 described above. As shown in Figure 36, the ear portion of 
the fabric member 1050 has a heat-retaining fabric 1052 and an elastic fabric 1 054. The elastic 
fabric can be, for example, a rubber material or a heat-retaining fabric. In this particular 
embodiment, the elastic fabric 1054 on the outer side is coupled (e.g., fixedly coupled) to the 
heat-retaining fabric 1032 on the inner side at two locations. The fabric member 1050 can be 
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removably coupled to the ear portion 1030 of the frame 1010 by stretching the elastic fabric 1054 
on the outer side of the fabric member 1050 so that it can move over the distal end 1032 of the 
ear portion 1 030 of the frame 1010. 

[1146] Figure 37 shows a side vievs^ of a portion of the ear warmer 1 100 having a fabric member 
1 150, according to another embodiment of the invention. Figure 38 shows a perspective 
assembly view of the portion of the ear warmer 1 100 shown in Figure 37. As shown in Figure 
37, the fabric member 1 1 50 (one is shown in Figure 37 for one ear portion of the frame) has an 
inner side and an outer side. As shown in Figure 38, the inner side 1 152 of the fabric member 
1 150 includes a coupling portion 1 154 embodied as a button hole. The ear portion 1 130 of the 
frame 1110 includes a coupling portion 1 132 embodied as a button and post. The coupling 
portion 1 1 54 of the fabric member 1 1 50 is configured to mate with the coupling portion 1 1 32 of 
the ear portion 1 130 of the frame 1110 such that the fabric member 1 150 is removably coupled 
to the ear portion 1 1 30 of the frame 1110. As shown in Figures 37 and 38, the coupling portion 
1 1 32 of the frame 1 1 1 0 is disposed on the inner side of the frame. 
[1147] More specifically, the inner side and outer side of the fabric member 1 150 form a 
receptacle 1 156 into which the distal end 1 134 of the ear portion 1 130 of the frame 1110 can be 
removably disposed. This side of the ear portion of the fabric member 1 1 50 is referred to herein 
as the distal end. The proximate end of the fabric member 1 1 50 is also removably coupled to the 
ear portion 1 1 30 of the frame 1 1 1 0, as discussed above, by the coupling portion 1 1 54 of the 
fabric member 1 1 50 fitting into the coupling portion 1 1 32 of the ear portion 1 1 30 of the frame 
1110. Thus, the overall fabric member 1 150 can be coupled to the ear portion 1 130 of the frame 
1 1 10 by coupling the distal end of the fabric member 1 150 to the distal end 1 134 of the ear 
portion 1 130 of the frame 1110, and then coupling the proximate end of the fabric member 1 150 



33 



Attorney Docket No.: GRAY032/01 US 

to the proximate end of the ear portion 1 1 30 of the frame 1110. The fabric member 1 1 50 can be 
removed from the frame 1 1 10 by the reverse process. 

[1148] Although the coupling portion 1 132 of the ear portion 1 130 of the frame 1 1 10 is shown in 
Figures 37 and 38 as protruding from the inner side of the frame, in alternative embodiments, the 
coupling portion of the frame extends from a recess in the inner side of the frame. Thus, the 
distal end of the coupling portion of the frame corresponds to the remaining inner surface of the 
ear portion of the frame in that region and in general they form a smooth surface having the 
recess. 

[1149] In alternative embodiments, the coupling portion of the ear portion of the frame and the 
coupling portion of the ear portion of the fabric member can be disposed on any part of the 
frame, including the outer side of the frame. In such an alternative embodiment, the outer side of 
the ear portion of the frame is substantially covered in its entirety and the inner side of the ear 
portion of the frame covered in less than its entirety. 

[1150] In an alternative embodiment, the ear portion of the frame and the ear portion of the 
fabric member can be coupled together using any conventional technique, such as hook-and-loop 
fasteners, snap-fit connections, and button-and-hole arrangements having the hole on the frame. 
[1151] Figures 39 and 40 show examples of a fabric member removably coupled to the frame by 
covering substantially an entirety of the inner side of the frame and less than an entirety of the 
opening on the outer side of each ear portion of the frame. More specifically, the examples 
shown in Figures 39 and 40 show a fabric member that substantially covers the entirety of the 
inner side of the frame including its ear portions and band portion while covering less than the 
entirety of the outer side of the frame. 
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[1152] Figure 39 shows a perspective view of a portion of an ear warmer 1200 having a fabric 
member 1250 covering the inner side of the frame 1210, according to an embodiment of the 
invention. As shown in Figure 39, the fabric member 1250 has an inner-side portion 1252 and 
an outer-side portion 1254. The inner-side portion 1252 of the fabric member 1250 corresponds 
to both ear portions 1230 of the frame 1210 (of which only one is showm in Figure 39) and the 
band portion 1270 of the frame 1210 (only a portion of which is shown in Figure 39). In this 
embodiment, the outer-side portion 1254 of the fabric member 1250 can be extended over the 
distal end of the ear portions 1230 of the frame 1210. Thus, the distal end of the ear portions 
1230 of the frame 1210 can be retained in a receptacle 1256 formed by the inner-side portion 
1252 and the outer-side portion 1254 of the fabric member 1230. The outer-side portion 1252 of 
the fabric member 1250 can be made of, for example, an elastic fabric that allows the fabric 
member 1250 to be stretched over the distal end of the ear portions 1230 of the frame 1210 to 
insert and remove the frame 1210 from the fabric member 1250. In alternative embodiments, the 
fabric members can be bound, sewn, welded, coupled inside out, or monolithically formed (i.e., 
unitary construction). 

[1153] Figure 40 shows a perspective view a portion of an ear warmer 1300 having a fabric 
member 1350 covering the inner side of the frame 1310, according to another embodiment of the 
invention. As shown in Figure 40, the fabric member 1350 has only an inner-side portion. The 
inner-side portion of the fabric member 1350 corresponds to both ear portions 1330 of the frame 
1 3 1 0 (of which only one is shown in Figure 40) and the band portion 1 370 of the frame 1310 
(only a portion of which is shown in Figure 40). In this embodiment, the inner-side portion of 
the fabric member 1350 can be fixedly coupled to the frame 13 1 0 as described above in 



35 



Attorney Docket No.: GRAY032/0 1 US 

reference to Figure 26, or can be removably coupled to the frame, for example, as described 
above in reference to Figures 3 1 and 32. 

[1154] Although not explicitly shown in Figures 39 and 40, in alternative embodiments, the 
fabric member can cover substantially the entirety of the inner side of the frame while being 
removably coupled to the frame as described above, for example, in reference to Figures 27 
through 30, 33 and 38. In a further alternative embodiment, the fabric member can have a first 
portion that covers one of the ear portions of the frame and a second portion that covers the other 
of the ear portions of the frame. In this embodiment, the first portion of the fabric member can 
be coupled to the second portion of the fabric member via any type of coupling device, such as 
hook and loop configuration. 

[1155] Figure 41 shows a perspective view a portion of an ear warmer 1400 having a fabric 
member 1450 and a contact member 1470, according to another embodiment of the invention. 
As shown in Figure 41, the frame 1410 includes a contact member 1470 disposed on the inner 
side 1432 of the ear portion 1430 of the frame 1410. The contact member 1470 is configured to 
provide support and comfort to the user of the ear warmer 1400 by contacting the portion of the 
user's head behind the user's ears. Additionally, the contact member 1470 provides a seal 
between the ambient conditions and the user's ear. In other words, the contact member fills the 
gap between the frame 1410 of the ear warmer 1400 and the user's head. In this embodiment, 
the contact member 1470 extends along a portion of the inner side 1432 of the ear portion 1430. 
In alternative embodiments, the contact member extends along substantially the entire inner side 
of the ear portion. 

[1156] In one embodiment, the fabric member includes a receptacle that receives the contact 
member. In alternative embodiments, the contact member is otherwise coupled to the fabric 



36 



Attorney Docket No.: GRAY032/01 US 

member, such as via an adhesive. In an ahemative embodiment, the contact member is coupled 
to another portion of the ear warmer, such as the band portion of the frame. 
[1157] In one embodiment, the contact member can be made of a pre- formed foam or rubber 
material that is covered in fabric. The contact can be slightly deformed and inserted into the 
opening of the ear portion. The contact member is then released and retained via the opening. 
[1158] In one embodiment, the contact member is a foam material or rubber material that is not 
covered in fabric. In an alternative embodiment, the contact member is made of a material other 
than foam. In a further alternative embodiment, the contact member is a foam material that is 
covered with a material other than fabric. 

[1159] An ear warmer according to an embodiment of the invention is illustrated in Figure 49. 
The ear warmer 2000 includes a frame (not illustrated) disposed within a cavity of a shell 2300. 
The ear warmer 2000 is disposable in a collapsed configuration (i.e., when the ear portions are 
disposed parallel to and in substantially in the same plane as the band portion) and an expanded 
configuration (i.e., when the ear portions extend away from the band portion). When the ear 
warmer 2000 is in its expanded configuration, the ear warmer 2000 may be placed on a head of a 
user such that the ear warmer 2000 covers the two ears of the user and extends around a back of 
the head and/or neck of the user. 

[1160] An embodiment of a frame according to the invention is illustrated in Figures 50 through 
59. In this embodiment, the frame 2100 of the ear warmer 2000 includes a band portion 2106, a 
first ear portion 2102 coupled to a first end 2108 of the band portion 2106, and a second ear 
portion 2 1 04 coupled to a second end 2 1 1 0 of the band portion 2 1 06. Band portion 2 1 06 
includes two or more members that are slidably coupled together so that the overall length of the 
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band portion 2106 can be adjusted. In another embodiment, the band portion is a single member 
that does not adjust in length. 

[1161] Specifically, in this embodiment, the first ear portion 2102 includes a first end portion 
2112 and a second end portion 2114. The first end portion 21 12 is coupled to the band portion 
2106. The second end portion 21 14 of the first ear portion 2102 is disposed opposite the first 
end portion 2 1 12 of the first ear portion 2 1 02 and distal from the band portion 2 1 06 when the 
fi-ame is in its expanded configuration. Similarly, the second ear portion 2104 includes a first 
end portion 2116 and a second end portion 2118. The first end portion 2 1 1 6 is coupled to the 
band portion 2 1 06. The second end portion 2 1 1 8 of the second ear portion 2 1 04 is disposed 
opposite the first end portion 21 16 of the second ear portion 2104. 
[1162] In one embodiment, the first ear portion 2102 and the second ear portion 2104 are 
movably coupled to the band portion 2106. Connectors 2120 and 2122 rotatably couple the first 
ends 21 12 and 21 16 of the ear portions 2102 and 2104 to the ends 2108 and 21 10 of the band 
portion 2106, respectively. Connectors 2120 and 2122 are inserted through openings 2127 (only 
one is illustrated) formed in the ear portions 2102 and 2104 and through openings 2164 (only one 
is illustrated) formed in the band portion 2 1 06. Thus, the ear portions 2 1 02 and 2 1 04 are 
coupled to the band portion 2106 such that the ear portions 2102 and 2104 may rotate or pivot 
about connectors 2120 and 2122 with respect to the band end portions 2108 and 2110, 
respectively. In one embodiment, the connectors 2120 and 2122 are rivets. In alternative 
embodiments, the connectors are other types of coupling mechanisms, such as brads or screws. 
In another embodiment, a connecting structure, such as a projection, is coupled to each ear 
portion and subsequently inserted through the opening in the band portion. In alternative 
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embodiments, the first ear portion and the second ear portion are rotatably and/or slidably 
coupled to the band portion. 

[1163] When the ear warmer is placed on a user's head, the ear portions and band portion 
collectively provide a clamping force which keeps the ear warmer on the user's head. The band 
portion and the ear portions act together as a biased clamp. If an ear portion is rigid or 
substantially rigid, the clamping pressure or force applied on the user's head by the ear portion is 
localized proximate to the uppermost and/or lowermost points on the ear portion. If the 
clamping pressure or force is applied over a small area, the pressure may become uncomfortable 
for the user. 

[1164] Different embodiments of the ear warmer apply different amounts of pressure or force to 
a user's head. Additionally, different embodiments of the ear warmer apply the pressure or force 
to different locations on the user's head. Specifically, the pressure and pressure location can be 
adjusted between different embodiments of the ear warmer by modifying the band portion and/or 
the ear portions. In other words, the amount of pressure applied and the pressure location for one 
embodiment of an ear warmer is different than the amount of pressure applied and the pressure 
location for an ear warmer of another embodiment. For example, the applied pressure for one 
embodiment is less than or greater than the applied pressure for another embodiment having 
lesser or greater, respectively, the thickness and/or width of the band portion, but substantially 
equal thickness and width of the ear portions. Alternatively, the applied pressure for one 
embodiment having ear portions of a certain thickness is less than the applied pressure for 
another embodiment having ear portions of a lesser thickness. Additionally, one embodiment of 
an ear portion has a certain thickness and is less flexible than an ear portion of another 
embodiment having a thickness greater than the thickness of the ear portion of the one 
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embodiment. Additionally, one embodiment of an ear portion has a certain thickness and applies 
pressure or force to a user's head over a smaller area than an embodiment of an ear portion 
having a lesser thickness than the ear portion of the one embodiment. Embodiments of ear 
portions which apply pressure to a large area of a user's head is more comfortable than 
embodiments of ear portions that apply pressure to a small area of the user's head. 
[1165] The pressure that is applied by an ear warmer of a particular embodiment to a user's head 
over a particular area is a function of the thickness of the material and the surface area dimension 
over that area of the ear portion. For example, if one embodiment of the ear warmer is 
manufactured with an ear portion that is thinner than an ear portion of a further embodiment, 
then the clamping pressure produced by the ear warmer of the one embodiment will be less than 
the clamping pressure produced by the ear warmer of the further embodiment. Additionally, if 
one embodiment of the ear warmer is manufactured with a smaller overall size then the overall 
size of the ear warmer of a further embodiment, then the clamping pressure produced by the ear 
warmer of the one embodiment will be less than the clamping pressure produced by the ear 
warmer of the further embodiment. The ear warmer, however, should apply sufficient pressure 
to the user's head retain the ear warmer on the user. 

[1166] Additionally, the clamping pressure and the location of the pressure can differ among 
different embodiments of an ear warmer by providing the ear portion with a curved 
configuration. Specifically, the configuration of the ear portion affects where the ear portion 
flexes when the ear warmer is placed on a user's head. For example, if one embodiment of the 
ear warmer is manufactured with an ear portion that is substantially flat (for example, having 
only a small curved portion), then, when forces are applied to the ear warmer, the ear portion will 
bend and flex at its weakest point or where it curves. Alternatively, if another embodiment of 
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the ear warmer is manufactured with an ear portion that has a curved configuration (for example, 
having a substantial amount of the ear portion being curved), then, when forces are applied to the 
ear warmer, the ear portion will bend and flex over a substantial portion of the ear portion. As 
the flexible area or curved portion of the ear portion increases, the bending forces are distributed 
over a larger portion of the ear portion. A larger distribution of bending forces reduces the 
potential for a stress failure on the ear portion because the bending forces are spread out over a 
larger portion of the ear portion. An increase in the range of curvature and the flexibility of the 
ear portion also results in a more uniform distribution of the clamping force on the user's head. 
Additionally, as the curved portion of the ear portion is increased (between different 
embodiments of the ear warmer), the pressure applied by the ear warmer to the head of a user at 
any one location is decreased. In one embodiment of an ear warmer, the ear portion has a distal 
end disposed inwardly of its coupling to the band portion in its deployed configuration. The 
term "inwardly" is used herein to mean towards a user's head when the ear warmer is worn by a 
user or towards a point disposed such that the inner side of the ear portion is disposed between 
the point and the outer side of ear portion. 

[1167] The increase in curvature of the ear portions also results in a smaller collapsed 
configuration of the ear warmer when the ear portions are moved to their collapsed positions 
relative to the band portion. When the ear warmer is collapsed, the distal end of each ear portion 
is disposed proximate to or extends slightly beyond the opposite end of the band portion than that 
to which the particular ear portion is coupled. The overall result is a lower and narrower profile 
of the ear warmer in its collapsed configuration. 

[1168] In several embodiments of an ear warmer according to this invention, the amount of the 
ear portion that is curved is greater than other known ear warmers. Additionally, the profile or 
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distance that the ear warmer extends from the user's head is also modified to achieve a different 
(such as a more comfortable) fit on the user's head. It can be appreciated that either or both of 
the curvature and the profile of a particular embodiment of an ear warmer can be different than 
the curvature and the profile of another embodiment of an ear warmer. 

[1169] Returning to the embodiment of the ear warmer illustrated in Figures 50 through 59. The 
first ear portion 2 1 02 of the frame 2 1 00 and the second ear portion 2 1 04 of the frame 2 1 00 are 
functionally and structurally similar. Therefore, only the first ear portion 2 1 02 is discussed in 
detail. 

[1170] An embodiment of an ear portion is illustrated in Figures 5 1 through 57. In this 
embodiment, the first ear portion 2102 includes a coupling portion 2126, a first projecting 
portion 2128, a second projecting portion 2130, and an extension member or portion 2132. The 
first ear portion 2102 includes an opening 2124 that is defined by the first projecting portion 
2128, the second projecting portion 2130 and the extension portion 2132. The first ear portion 
21 02 is curved such that the second end portion 2114 extends downwardly farther than the first 
end portion 2122 as illustrated in Figure 57. 

[1171] In one embodiment, the first projecting portion and the second projecting portion are 
structurally and fimctionally similar. In another embodiment, the first projecting portion and the 
second projecting portion are not structurally and functionally similar. For example, one of the 
projecting portions can be thicker than the other projecting portion to achieve a different 
spreading and intensity of pressure on a user's head such as the upper or lower side of the ear 
portion when worn by a user. Also, the length of one of the projecting portions can be different 
than the other projecting portion to achieve a different positioning of the ear portion on the user's 
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head. Moreover, one or both of the projecting portions can be substantially linear, partially or 
substantially curved, or have any other shape or configuration. 

|1172] In one embodiment of an ear portion, the first and second projecting portions extend from 
the coupling portion symmetrically about an axis along the coupling portion. For example, the 
first and second projecting portions can be substantially linear and can extend fi-om the coupling 
portion to form an acute angle. Alternatively, the first and second projecting portions can be 
curved or have curved portions. In another embodiment, the first and second projecting portions 
do not extend from the coupling portion symmetrically. 

[1173] In one embodiment, the first and second projecting portions and the extension member 
collectively have a frusto-conical configuration. In alternative embodiments, these parts 
collectively may have a different shape or configuration. Also, each of these parts may have an 
oval cross-section that is vertically upright or inclined, a circular cross-section, or a square or 
rectangular shaped cross-section. Different cross-sectional configurations of the projecting 
portions and the extension member result in different amounts and locations of pressure on the 
user's head. 

[1174] The coupling portion 2126 is disposed adjacent to and is coupled to the band portion 
2 1 06 of the fi-ame 2 1 00. In this embodiment, the coupling portion 2 1 26 of the first ear portion 
2102 includes an mounting opening 2127 that is configured to receive a connector 2120 to 
couple the first ear portion 2 1 02 to the band portion 2 1 06. 

[1175] The first projecting portion 2128 and the second projecting portion 2130 are each coupled 
to and extend from the coupling portion 2126. The extension portion 2132 extends between the 
ends of the first projecting portion 2128 and the second projecting portion 2130. 
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[1176] In this embodiment, the first projecting portion 2128 is coupled to the extension member 
2132 proximate to the lowermost point 2129 of the first ear portion 2102 (see Figure 54). The 
lowermost point 2 129 of the first ear portion 21 02 is the lowermost point of the first ear portion 
2102 when the ear warmer 2000 is disposed on a head of a user. Similarly, the second projecting 
portion 2 1 30 is coupled to the extension member 2 1 32 proximate to the uppermost point 2131 of 
the first ear portion 2 1 02. The uppermost point 2131 of the first ear portion 2 1 02 is the 
uppermost point of the first ear portion 2 1 02 when the ear warmer 2000 is disposed on a head of 
a user. In an alternative embodiment, the first projecting portion is coupled to the extension 
member at a location different than the lowermost point. In another embodiment, the second 
projecting portion is coupled to the extension member at a location different than the uppermost 
point of the first ear portion. 

[1177] Although points on the first ear portion 2102 have been identified as uppermost and 
lowermost it should be understood that there may be, for example, several uppermost points of 
the first ear portion. In such a case, the "uppermost point" includes the several points. Similarly, 
there may be several lowermost points of the first ear portion. In such a case, the "lowermost 
point" includes the several points. It should be understood that the uppermost point and the 
lowermost point are fixed points on the ear portion and do not change according to the 
orientation of the frame at any given time. 

[1178] In one embodiment, each of the first projecting portion 2128 and the second projecting 
portion 2130 has a substantially linear portion 2128a and 2130a (adjacent the coupling portion 
2126) and a slightly curved portion 2128b and 2130b (adjacent the extension member 2132) 
when viewed fi*om the side of the first ear portion (see Figures 54 and 55). In alternative 
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embodiments, the first projecting portion and the second projecting portion are Hnear and do not 
include curved portions when viewed from the side of the first ear portion. 
[1179] In one embodiment, the coupling portion 2126, the first projecting portion 2128, the 
second projecting portion 2130, and the extension member 2132 are unitarily (or monolithically) 
formed. In other words, the portions 2 1 26, 2 1 28, and 2 1 30 and the extension member 2 1 32 of 
the first ear portion 2102 are made of a singe piece of material. 

[1180] The first ear portion 2102, including the portions 2126, 2128, and 2130 and the extension 
member 2132, can be manufactured by injection molding. Injection molding involves the 
introduction of the molten material, such as a plastic, into a mold. The molten material is 
inserted through an opening in the mold and fills the cavities in the mold. The location on the 
molded article that corresponds to where the molding material is inserted into the mold can be 
referred to as the molding gate. The molding gate represents a location or portion of the molded 
article that is more likely to fail or break due to stress than other locations or portions of the 
molded article. If the molding gate is located along any of the coupling portion 2126, the first 
projecting portion 2128, the second projecting portion 2130 and the extension member 2132, the 
ear portion may break at or near the molding gate during ordinary use of the ear warmer. 
Accordingly, by locating the molding gate on part of the ear portion that is offset from any of the 
portions 2126, 2128 and 2130 and extension member 2132, the potential for a failure or fracture 
during ordinary use of the ear warmer may be reduced. 

[1181] In the illustrated embodiment, the ear portion includes a projection 2137 that extends into 
the opening 2124 defined by the ear portion 2102. The molding gate 2138 is disposed or located 
on the projection 2137 as illustrated in Figures 51 and 54. In alternative embodiments, the 
molding gate can be located on a projection or other structure that is coupled to the ear portion at 
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any location. For example, the projection that includes the molding gate can be coupled to the 
coupling portion, the first or second projecting portions, or the extension member or portion. 
[1182] In alternative embodiments, the portions and the extension member of the first ear portion 
are several different individual pieces and are fixedly coupled to one another via a conventional 
coupling mechanism such as an adhesive, screws, or rivets. 

[1183] As illustrated in Figures 56 and 57, the first ear portion 2102 has a length L that extends 
from the first end portion 2 1 12 of the first ear portion 2102 to the second end portion 21 14 of the 
first ear portion 2 1 02. As illustrated in Figures 52 and 53, the first ear portion 2 1 02 also has a 
longitudinal plane P that extends fi*om the first end portion 21 12 to the second end portion 2114 
along the length L. The first ear portion 2 1 02 has an outer side 2 1 42, an inner side 2 1 40 (the 
side proximate the user's head and disposed between outer side 2142 and a user when the ear 
warmer is worn by the user), an upper side 2144 (see Figures 52 and 54 - the side that faces up 
when the ear wanner is worn by a user), and a lower side 2146 (see Figures 52 and 54 - the side 
opposite the upper side 2 144 and that faces down when the ear warmer is worn by a user). The 
first ear portion 2102 also has an innermost surface or edge 2148. The innermost surface 2148 of 
the first ear portion 2102 is the portion or surface of the inner side 2140 of the first ear portion 
2 1 02 that is disposed closest to a user's head when the ear warmer is worn by the user. In one 
embodiment, the innermost surface 2148 extends along a perimeter of the first ear portion 2102. 
For example, in one embodiment, the innermost surface 2148 extends along an outer perimeter 
of the first ear portion. In an alternative embodiment, the innermost surface 2148 extends along 
an inner perimeter of the first ear portion. 

[1184] In one embodiment, the first ear portion 2102 has a thickness dimension that is defined 
by the distance at a particular location on the first ear portion 2102 between the inner side 2140 
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and the outer side 2 142. As illustrated in Figure 56, the thickness dimension can vary along the 
length of the first ear portion 2 1 02. In particular, the thickness dimension of the first ear portion 
varies along the first and second projecting portions 2128 and 2130 and the extension member 
2 1 32. A representative thickness dimension of the coupling portion 2 1 26 is designated as Tc in 
Figure 56. Similarly, representative thickness dimensions of the projecting portions and the 
extension member 2 1 32 are designated as Tp and Te, respectively. In this embodiment, Tc is 
substantially the same as Tp, which is greater than Tg. Thus, the coupling portion 2126 is the 
thickest portion of the ear portion 2 1 02 and the ear portion 21 02 is tapered from the projecting 
portions 2 1 26 and 2 1 28 to the distal end 2 1 1 4 of the ear portion 2 1 02. The tapered configuration 
of the ear portion 2102 allows the ear portion 2102 to flex differently over various locations on 
the ear portion when the ear warmer 2000 is disposed on a user's head. In other words, the 
reduced thickness of the ear portion enables the ear portion to flatten out against the user's head 
when the ear warmer is disposed on a user's head. Thus, the forces that are applied by the ear 
warmer 2000 on the user's head is spread over a large portion of the ear portion 2102. 
Therefore, the force applied by the ear warmer 2000 on the user's head at any one point of the 
ear portion 2102 is less than would be otherwise be the case if the ear portion did not have a 
tapered configuration. 

[1185] In an alternative embodiment, the ear portion can include a stepped taper as opposed to a 
gradual taper. In another embodiment, the ear portion can include a reverse taper with the 
extension member having a greater thickness than the coupling portion. In another embodiment, 
the thickness can vary. In another embodiment, the thickness of the coupling portion is greater 
than the thickness of the projecting portions, which in turn is greater than the thickness of the 
extension member. 
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[1186] As previously discussed, when a user wears the ear warmer 2000 on the user's head, the 
ear portions 2 1 02 and 2 1 04 are disposed proximate to the user's head. The ear warmer 2000 
may have one or more layers of fabric coupled thereto. The shape of the ear portions and the 
band portion direct the ear portions inwardly to provide a clamping force on the user's head. 
[1187] A substantial section of each ear portion (such as 50% or more of the length of the ear 
portion) contacts the user's head when the ear warmer is disposed on a user's head. In one 
embodiment, more than 50% of the length of the ear portion contacts the user's head when the 
ear warmer is disposed on the user's head. In particular, as illustrated in Figure 54, the part of 
the first ear portion 2102 that extends continuously from approximately point 2196 on second 
projecting portion 2130, around extension member 2132, and to approximately point 2198 on 
first projecting portion 2128 is disposed proximate to the user's head when the user wears the ear 
warmer. This part of the first ear portion 2102 is a substantial portion of the extent or perimeter 
of the first ear portion 2 1 02. Accordingly, pressure is applied to the user's head along this part 
of the first ear portion 2 1 02 from point 2 1 96 to point 2 1 98. 

[1188] The following data is only representative of several examples of an ear portion and is not 
intended to be limited in any respect. In one embodiment, the thicknesses Tc and Tp are 
approximately 0.057 inches (1 ,45 millimeters) and thickness Te at the distal end is approximately 
0.035 inches (0.89 millimeters). In another embodiment, the thicknesses Tc and Tp are 
approximately 0.054 inches (1 .37 millimeters) and thickness Te is approximately 0.033 inches 
(0.84 millimeters). In one instance, the change from a thickness of 0.057 inches (1 .45 
millimeters) to a thickness of 0.054 inches (1 .37 millimeters) for Tc and Tp results in the distal or 
second end of the ear portion applying a one ounce less of force to the user's head. 
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[1189] In some embodiments of an ear warmer, the range of force applied by the distal end of 
the ear portion to the user's head is approximately six to sixteen ounces. In some embodiments, 
the pressure applied by the distal or second end of the ear portion to the head is in the range of 
nine to twelve ounces. The amount of pressure applied by the distal end portion of the ear 
portion is measured with the band portion disposed at a mid-length (when the band portion is 
disposed at the middle of its range of motion). 

[1190] As illustrated in Figure 56, the first ear portion 2102 includes several different curved 
portions. Specifically, in the illustrated embodiment, the first end portion 21 12 of the first ear 
portion 2102 is substantially linear. Additionally, a middle portion 2150 of the first ear portion 
2102, which is disposed between the first end portion 21 12 of the first ear portion 2102 and the 
second end portion 2 1 1 4 of the first ear portion 2 1 02, and the second end portion 2 1 1 4 of the 
first ear portion 2102 have a curved shape or configuration, as illustrated in Figures 56 and 57, 
when the ear warmer is in an unbiased condition. The term "unbiased" is used herein to mean 
without the application of an external force or pressure. In other words, the ear warmer is in its 
unbiased condition when it is at rest and does not have a user applied force, such as by a user's 
head or other body part, applied to it. The middle portion 21 50 and the second end portion 2114 
curve toward or are concave with respect to a point G that is disposed at a location apart from the 
first ear portion 2102 such that the inner side 2140 of the first ear portion 2102 is disposed 
between point G and the outer side 2142 of the first ear portion 2102. In other words, the first 
ear portion 2102 is curved such the second end portion 21 14 of the first ear portion 2102 is 
configured to be disposed closer to a user's head, or to place more pressure on the user's head, 
than the first end portion 21 12 of the first ear portion 2102. This enables the pressure applied by 
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the second or distal end of the first ear portion to the user's head to be less. This configuration 
also directs the frame pressure toward the distal end 21 14 of the ear portion. 
[1191] In one embodiment, a substantial amount (such as 50% or more) of the first ear portion 
2102 along its length L, including part or all of the projecting portions and all of the extension 
member, is curved inwardly toward the inner side 2140 of the first ear portion 2102. In other 
embodiments, less than a substantial amount of the length L of the first ear portion 2102 is 
curved. As illustrated by the dashed line in Figure 57, the ear portion 2102, in one example, has 
a length Le when the ear portion 2 1 02 is flexed such that the ear warmer 2000 may be disposed 
on a user's head. 

[1192] In one embodiment, the different parts of the first ear portion 2 102 have different radii of 
curvature. In other words, one part of the first ear portion 2 1 02 has a first radius of curvature 
and another part of the first ear portion 2 1 02 has a second radius of curvature different from the 
first radius of curvature. Specifically, a first part or section of the curved portion, corresponding 
in part to the first and second projecting portions, is curved about a first axis Q and has a radius 
of curvature. The first axis Q is disposed substantially orthogonal to the longitudinal plane P of 
the ear portion. The second part or section of the curved portion, corresponding to the extension 
member, is curved about a second axis R and has a radius of curvature different from that of the 
first part of the curved portion. The second axis R is disposed substantially orthogonal to the 
longitudinal plane P of the ear portion. In one embodiment, the first axis is spaced apart from the 
second axis. In this embodiment, the middle portion 2 1 50 of the first ear portion 2 1 02 has a first 
radius of curvature. Similarly, the second end portion 2 1 1 4 of the first ear portion 2 1 02 has a 
second radius of curvature, which is greater than the first radius of curvature. In an alternative 
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embodiment, the curved portion of the first ear portion has a constant radius of curvature. In 
another embodiment, the first radius of curvature is greater than the second radius of curvature. 
[1193] In one embodiment, the sum of the length of the first curved portion of the ear portion 
and the length of the second curved portion of the ear portion is half of the length of the ear 
portion. In another embodiment, the sum of the length of the first curved portion and the length 
of the second curved portion of the ear portion is two-thirds the length of the ear portion. In a 
further embodiment, the sum of the length of the first curved portion of the ear portion and the 
second curved portion of the ear portion is four-fifths the length of the ear portion. In a further 
embodiment, the sum of the length of the first curved portion of the ear portion and the length of 
the second curved portion of the ear portion is equal to the length of the ear portion. 
[1194] In the illustrated embodiment, the extension member 2132 includes an innermost surface 
or edge 2 1 49 which is a portion of the innermost surface 2 1 48 of the first ear portion 2 1 02. The 
innermost surface 2149 of the extension member 2132 is curved toward the inner side 2140 of 
the first ear portion 2102 and is non-planar. In other words, the innermost surface 2149 of the 
extension member 21 32 has a curved configuration and is not disposed in any one plane. In an 
alternative embodiment, only a portion of the innermost surface of the extension member is 
curved. 

[1195] In one embodiment, a substantial amount (such as 50% or more) of the first ear portion 
2102 along its length L of the first ear portion 2102 is configured to flex or bend when the ear 
warmer 2000 is disposed on a head of a user. In particular, part or all of the projecting portions 
and the extension member have tapered configurations and curved profiles or configurations that 
allow the ear portion to flex or bend. The curved configuration of the ear portion 2 1 02 results in 
the flexing of the ear portion along the length of the ear portion, thereby distributing the flexing 
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forces along a substantial portion of the length of the ear portion. When the ear warmer 2000 is 
disposed on the user's head, a clamping force is applied to the user's head and the reactionary 
force on the ear portion 2102 is shown in Figure 56. The curvature of the ear portion 2102 alone 
or in combination with other features of the ear portion 2102 allow the ear portion to flex along a 
substantial portion of its length (such as 50% or more) when the ear warmer 2000 is disposed on 
a head of a user. The flexing is also enhanced by the reduced thickness of the ear portion. Thus, 
as pressure is applied to the ear portion, the ear portion flattens out so that an increased amount 
of the ear portion is proximate to and applying pressure to the user's head and more pressure is 
applied to the end 2114. In particular, the extension member can follow the contour of the face 
and bone structure of the user. The first ear portion 2102 in its flexed configuration is illustrated 
in Figure 56 in dashed lines. 

[1196] Thus, a substantial amount of the length L of the first ear portion 2102 conforms to and 
applies pressure to a side of a head of a user when the ear warmer 2000 is disposed on the user's 
head. In other embodiments, the extent of the ear portion that is configured to flex when the ear 
warmer is disposed on a head of a user can vary. In other words, the extent of the ear portion of 
one embodiment that is configured to flex when the ear warmer is disposed on a head of a user 
may be different than the extent of the ear portion of another embodiment that is configured to 
flex when the ear warmer is disposed on a head of a user in a different embodiment. For 
example, in one embodiment, only the extension member bends or flexes. In alternative 
embodiments, the other parts of the ear portion can bend or flex. 

[1197] As discussed above, the extension member 2132 is configured to flex or bend when the 
ear warmer 2000 is disposed on a head of a user. The extension member 21 32 is configured to 
conform to the shape of a head of a user to comfortably secure the ear warmer 2000 to the head 
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of the user. In one embodiment, the projecting portions and the extension member collectively 
have a frusto-conical configuration. The extension member and the projecting portions flatten 
out as the ear portion contacts the user's head. In an alternative embodiment, only a portion of 
the extension member is configured to flex or bend when the ear warmer is disposed on a head of 
a user. In a further embodiment, the extension member is not configured to flex or bend when 
the ear warmer is disposed on a head of a user. Rather, another portion of the frame such as the 
band portion is configured to flex. 

[1198] Referring to Figures 57A and 57B, an embodiment of an ear portion for a frame of an ear 
warmer is illustrated. The ear portion 2102' defines an opening 2124' and includes a coupling 
projection 2126', a first support projection or projecting portion 2128', a second support 
projection or projecting portion 2130', and an extension member or portion 2132'. The first 
support projection 2128' and the second support projection 2130' are each coupled to and extend 
fi*om the coupling projection 2126'. The extension member 2132' is coupled to the first support 
projection 2128' and to the second support projection 2130'. In one embodiment, the extension 
member 2132' can have a substantially circular cross-section. In another embodiment, the 
extension member 2132' can have any type of cross-section, such as rectangular or triangular. 
[1199] The ear portion 2102' includes a length L' that extends fi-om a first end portion 2112' of 
the ear portion 2102' to a second end portion 21 14' of the ear portion 2102', The ear portion 
2102' has an outer side 2142' and an inner side 2140' (the side disposed between outer side 
2142' and a user when the ear warmer is worn by the user). The ear portion 2 1 02' also has an 
innermost surface 2148'. The innermost surface 2148' of the ear portion 2102' is the portion or 
surface of the inner side 2140' of the ear portion 2102' that forms the inner edge of the ear 
portion 2102' and is disposed closest to a user's head when the ear warmer is worn by the user. 
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[1200] Referring to Figure 57B, the ear portion 2102' includes several different curved portions. 
Specifically, the first end portion 21 12' of the first ear portion 2102' is substantially linear. 
Additionally, in the illustrated embodiment, a middle portion 2150' of the ear portion 2102', 
which is disposed between the first end portion 21 12' of the ear portion 2102' and the second 
end portion 21 14' of the first ear portion 2102', and the second end portion 21 14' of the first ear 
portion 2102', have a curved shape. The middle portion 2150' and the second end portion 2114' 
curve toward a point J that is disposed at a location apart from the first ear portion 2102' such 
that the inner side 2140' of the first ear portion 2102' is disposed between point J and the outer 
side 2142' of the first ear portion 2102'. In other words, the ear portion 2102' is curved such 
that the second end portion 21 14' of the first ear portion 2102' is configured to be disposed 
closer to a user's head, or to place more pressure on the user's head, than the first end portion 
2112' of the ear portion 2102'. 

[1201] In this embodiment, a substantial amount of the length L' of the ear portion 2102' is 
curved toward the inner side 2140' of the ear portion 2102'. In other embodiments, less than a 
substantial amount of the length L' of the ear portion 2102' is curved. 
[1202] In this embodiment, the curved portions of the first ear portion 2102' do not form a 
continuous curve. Specifically, a first part of the curved portion is curved about a first point and 
the second part of the curved portion is curved about a second point. The first part or section of 
the curved portion has multiple radii of curvature and the second part or section of the curved 
portion has its own radius of curvature, which is different than any of the radii of curvature of the 
first part or section. 

[1203] The extension member 2132' includes an innermost surface 2149' which is a portion of 
the innermost surface 2148' of the ear portion 2102'. The innermost surface 2149' of the 
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extension member 2132' is curved toward the inner side 2140' of the first ear portion 2102' and 
is non-planar. In other words, the innermost surface 2149' of the extension member 2132' is not 
disposed in any one plane. In this embodiment, the extension member includes a rear portion 
2141 ' that is substantially linear and that extends beyond the coupling point with portion 2130'. 
In alternative embodiments, the entire extension member is curved. In other words, the 
extension member does not include a linear portion. In an alternative embodiment, the extension 
member 2132' does not include rear portions 2141' that extend beyond portions 2128' and 
2130'. 

[1204] A substantial amount (such as 50% or more) of the length L' of the extension member 
2132' is configured to flex or bend when the ear warmer is disposed on a head of a user. Thus, a 
substantial amount of the length L' of the extension member 2132' is configured to conform to 
and apply pressure to a side of a head of a user when the ear warmer is disposed on a user's head. 
[1205] The innermost surface 2149' of the extension member 2132' is configured to flex or bend 
when the ear warmer is disposed on a head of a user. In other words, the innermost surface 
2149' of the extension member 2132' is configured to conform to the shape of a head of a user to 
comfortably secure the ear warmer to the head of the user. 

[1206] Turning to the band portion of the frame, the band portion is configured to extend around 
a back of a head of a user when the ear warmer 2000 is disposed on the user. Several examples 
of such a band portions are disclosed in U.S. Patent Application No. 10/056,093, filed on January 
28, 2002, the disclosure of which is incorporated herein by reference. 
[1207] Figures 58 and 59 illustrate a band portion 2106 of the frame 2100 according to an 
embodiment of the invention. The band portion 2 1 06 has a first end 2 1 52 and a second end 2 1 54 
opposite the first end 2152 of the band portion 2106. The band portion 2106 has a length, which 
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extends from the first end 2 1 52 of the band portion 2 1 06 to the second end 2 1 54 of the band 
portion 2106. The length of the band portion 2106 may be adjusted by a user to change the 
length of the band portion 2106 between the first end 21 52 of the band portion 2106 and the 
second end 2 1 54 of the band portion 2 1 06. In other words, the length of the band portion 2 1 06 
may be adjusted to change the length of the band portion 2106 between the first ear portion 2102 
and the second ear portion 21 04. Thus, the size of the ear warmer 2000 may be changed. As the 
length of the band portion 2106 is changed, the pressure applied by the ear portions varies 
because the ear portions are disposed at different angles. 

[1208] As illustrated, the band portion 2106 has a first member 2156 and a second member 
2 1 58, which are slidably coupled to one another. The first member 2 1 56 of the band portion 
2106 has a curved configuration and includes a first end 2160 and a second end 2162. The first 
member 2 1 56 has a coupler 2 1 68 disposed proximate the second end 2 1 62 of the first member 
2156. The coupler 2168 defines an opening 2170 (see Figure 59) that is configured to receive 
the second member 2158 of the band portion 2106, and thereby, slidably couple the second 
member 2 1 58 of the band portion 2 1 06 to the first member 2 1 56 of the band portion 2 1 06. 
[1209] Similar to the first member 2 1 56 of the band portion 2 1 06, the second member 2 1 58 of 
the band portion 2 1 06 has a curved configuration and includes a first end 2 1 72 and a second end 
2174. The second member 2158 includes a coupler 2176 disposed proximate the second end 
2 1 74 of the second member 2158. The coupler 2 1 76 defines an opening (not illustrated) that is 
configured to receive the first member 2156 of the band portion 2106, and thereby, slidably 
couple the first member 2156 of the band portion 2106 to the second member 2158 of the band 
portion 2106. 
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[1210] In an alternative embodiment, either the first member of the band portion slidably 
receives the second member of the band portion or the second member slidably receives the first 
member of the band portion. 

[1211] In the illustrated embodiment, the couplers 2168 and 2176 are formed unitarily or 
monolithically with the first member 2156 of the band portion 2106 and the second member 
2158 of the band portion 2106, respectively. In an alternative embodiment, the couplers are 
coupled to the members of the band portion via brads, screws, an adhesive, or any other known 
coupling mechanism. 

[1212] The first member 2156 of the band portion 2106 includes an inner side 21 80 and an outer 
side 2 1 82 opposite the inner side 2 1 80. The inner side 2 1 80 of the first member 2 1 56 of the 
band portion 2106 is disposed between a head of a user and the outer side 2182 when the ear 
warmer is disposed on the head of the user. The outer side 2 1 82 of the first member 2 1 56 of the 
band portion 2 1 06 is the side of the band portion that is disposed away from a head of a user 
when the ear warmer is placed on the head of the user. In one embodiment, the outer side 21 82 
of the first member 2156 includes an alignment mechanism, such as several ridges or several 
spaced-apart recesses 2 1 84 formed therein. The recesses 2 1 84 are shallow recesses formed in 
the first member 2 1 56. The edges 2 1 85 of the recesses 2 1 84 and the recesses 2 1 84 are 
configured to be engaged by an edge of the coupler 2176 of the second member 2158 that 
defines the opening of the coupler 2 1 76. The recesses 2 1 84 allow the band portion 2 1 06 to be 
temporarily retained in several different lengths and configurations. The coupler 2176 engages 
the edges 2185 and the recesses 2184 of the second member 2158 and provides some resistance 
to the movement of the first member 2156 of the band portion 2106 relative to the second 
member 2158. Thus, a user may move or slide the first member 2156 with respect to the second 
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member 2 1 58 to place the band portion 2 1 06 of the ear warmer 2000 in any one of the several 
different discrete locations. When the ear warmer is put on a user's head, the first ends 2 1 52 and 
2160 are spread apart and the friction between the couplers and the band members increases, 
thereby resisting movement of the members of the band portion relative to each other. 
[1213] In an alternative embodiment, another surface, such as the inner surface, an upper 
surface, or a lower surface, of the first member of the band portion includes recesses. In another 
alternative embodiment, the second member of the band portion includes recesses that are 
configured to be engaged by the coupler of the first member of the band portion. In a further 
alternative embodiment, each of the first member and the second member of the band portion 
includes recesses that are configured to be engaged by the coupler of the second member and the 
first member, respectively. In another embodiment, the band portions include an alignment 
mechanism, such as raised areas or ridges. 

[1214] Openings are disposed proximate the first end of each of the first member and the second 
member to couple the ear portions 2 1 02 and 2 1 04 to the band portion 2 1 06. For example, as 
illustrated in Figure 59, an opening 2164 is disposed proximate the first end 2160 of the first 
member 2156. The openings 2164 are configured to receive the connectors 2120 and 2122 to 
pivotally couple the ear portions 2 1 02 and 2 1 04 to the ends 2 1 72 and 2 1 60 of the members 2158 
and 2156, respectively. The ear portions 2102 and 2104 can be pivoted from a collapsed 
configuration to an expanded configuration. 

[1215] As illustrated in Figure 58, each band member includes an aligning component, such as a 
groove or a projection. A projection 2 1 86 is disposed on the inner side 2 1 80 of the first member 
2 1 56 of the band portion 2 1 06. Similarly, a projection 2 1 88 is disposed on an inner side 2 1 90 of 
the second member 2 1 58 of the band portion 2 1 06. The projection 2 1 86 is configured to be 
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received by slot 2192, which is defined by ridges 2191 (as illustrated in Figures 51, 52, and 54) 
disposed on the outer side of the ear portion 2102 when the ear warmer 2000 is in its expanded 
configuration. Similarly, projection 2188 is configured to be received by a slot that is defined by 
ridges disposed on the outer side of the ear portion 2104 when the ear warmer 2000 is in its 
expanded configuration. The interaction between the projections 2186 and 2188 and the slots 
2192 removably retain the ear warmer in its expanded configuration and provide tactile and/or 
audible feedback to the user when the ear warmer 2000 is moved into or out of its expanded 
configuration. 

[1216] A user may apply force to the ear portions 2 1 02 and 2 1 04 to pivot the ear portions 2 1 02 
and 2104 to convert the ear warmer 2000 from its collapsed configuration to its expanded 
configuration. When the ear portions 2102 and 2104 are moved into their expanded positions, 
the projections 2 1 86 and 2 1 88 of the band members 2156 and 2158 engage the slots 2 1 92 of the 
ear portions 2 1 02 and 2 1 04, respectively. Similarly, the user may apply force to the ear portions 
2102 and 2104 to pivot the ear portions 2102 and 2104 to convert the ear warmer 2000 from its 
expanded configuration to its collapsed configuration, and thereby remove the projections 2186 
and 2188 of the band members 2156 and 2158 from the slots 2192 of the ear portions 2102 and 
2104, respectively. In alterative embodiments, each of the slots can be formed by another 
configuration such as a "U'' shaped projection or an oval projection. In alternative embodiments, 
ridges and projections can be disposed on the band members and the projections are disposed on 
the ear portions. 

[1217] Turning to the fabric member or shell of an ear warmer incorporating a frame such as that 
illustrated in Figure 50, the shell includes a cavity configured to receive the frame of the ear 
warmer. Several examples of such a shell are disclosed in U.S. Patent Application No. 



59 



Attorney Docket No.: GRA Y032/0 1 US 

10/056,093, filed on January 28, 2002; the disclosure of which is incorporated herein by 
reference. 

[1218] Figure 60 illustrates a set of membranes for use in constructing a shell 2300 of the ear 
warmer 2000, according to an embodiment of the invention. The shell 2300 of the ear warmer 
2000 includes a first ear membrane 2302, a second ear membrane 2304, a middle membrane 
2306, and an outer membrane 2308. The membranes 2302, 2304, 2306, and 2308 can be made 
of various types of material appropriate for providing warmth while also being comfortable on 
the wearer's skin. For example, the membranes 2302, 2304, 2306, and 2308 can be made of 
such materials as fleece, wool, cotton, foam and/or neoprene. 

(1219] In the illustrated embodiment, shell 2300 of the ear warmer 2000 can be constructed by 
first disposing first ear membrane 2302 and second ear membrane 2304 on top of outer 
membrane 2308. Middle membrane 2306 can then be placed on top of the set of the outer 
membrane 2308, the first ear membrane 2302, and the second ear membrane 2304 as illustrated 
in Figure 61 . The ear membranes 2302 and 2304 and the middle membrane 2306 are on top of 
the outer membrane 2308 in the sense that they are ordered in a particular way; the particular 
orientation of the collection of membranes as shown in the figures herein are not important. This 
arrangement of the membranes 2302, 2304, 2306, and 2308 can then be coupled or attached 
along the perimeter of the shell 2300 via an attachment mechanism, such as an adhesive, a seam, 
etc. 

[1220] In one embodiment, this arrangement of the membranes 2302, 2304, 2306, and 2308 is 
coupled or attached along the perimeter of the shell 2300 of the ear warmer 2000 and the 
perimeter is covered with a binding (not illustrated). In an alternative embodiment for 
assembling the membranes illustrated in Figure 61 , the middle membrane 2306 can be placed on 
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the outer membrane 2308 and the ear membranes 2302 and 2304 can be placed on the middle 
membrane 2306 and the outer membrane 2308. 

[1221] A variety of couplings or processes can be used to secure the membranes 2302, 2304, 
2306, and 2308 together. For example, returning to Figure 61 , portions of the ear membranes 
2302 and 2304 and middle membrane 2306 can be bound to outer membrane 2308. Any 
combination of sewn, bound, or any other couplings can be used to bind the membranes 2302, 
2304, 2306, and 2308 to each other. Exemplary methods of assembling the membranes are 
disclosed in U.S. Patent No. 6,332,223 Bl, issued on December 25, 2001, the disclosure of 
which is hereby incorporated by reference in its entirety. 

{1222] Figure 62 illustrates a cross-sectional view of the shell 2300 of Figure 61 taken along the 
line 62-62. In this embodiment, each membrane 2302, 2304, 2306, and 2308 includes a side 
along a portion of the perimeter of that particular membrane. For example, first ear membrane 
2302 includes side 2310, second ear membrane 2304 includes side 2312, middle membrane 2306 
includes sides 23 14 and 23 16, and outer membrane 2308 includes sides 23 18 and 2320. The 
middle membrane 2306 and the outer membrane 2308 are disposed proximate to each other so 
that the middle membrane sides 23 14 and 23 1 6 are proximate to corresponding sides 23 1 8 and 
2320 of the outer membrane 2308. Specifically, side 23 14 of the middle membrane 2306 is 
aligned with side 23 1 8 of the outer membrane 2308. Similarly, side 23 1 6 of the middle 
membrane 2306 is aligned with side 2320 of the outer membrane 2308. The corresponding sides 
of the other membranes or membrane portions are placed proximate to each other as well. 
[1223] In one embodiment, the sides 2310, 23 12, 2314, 2316, 2318, and 2320 of the membranes 
2302, 2304, 2306, and 2308 as illustrated in Figure 63 are coupled together and the membranes 
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are turned inside out as disclosed in U.S. Patent No. 6,332,223 Bl, issued on December 25, 
2001 ; the disclosure of which is incorporated by reference. 

[1224] A top view of an embodiment of the inverted shell 2300 of an ear warmer 2000 is 
illustrated in Figure 63. As illustrated, the sides 23 1 0, 23 1 2, 23 1 4, 23 1 6, 23 1 8, and 2320 of the 
membranes 2302, 2304, 2306, and 2308 and any coupling of the membranes are not apparent or 
visible from the exterior of the shell 2300 of the ear warmer 2000 and are located in the interior 
region or cavity 2322 of the shell 2300. 

{1225] Figure 64 illustrates a cross-sectional view of the shell 2300 of Figure 63 taken along line 
64-64. In this embodiment, the corresponding sides of the membranes adjacent to each other are 
fixedly coupled together prior to the membranes being inverted to the positions illustrated in 
Figure 64. For example, sides 23 1 4 and 23 1 8 are coupled or bound together to form a fixedly 
coupled portion 2324. Similarly, sides 23 16 and 2320 are coupled together to form a fixedly 
coupled portion 2326. The term "fixedly coupled portion" includes any type of connection or 
attachment that if pulled apart would result in damage to the membranes. The ear membranes 
2302 and 2304 are similarly coupled to the middle membrane 2306 and the outer membrane 
2308. 

[1226] In alternative embodiments, the corresponding sides of the membranes adjacent to each 
other are removably coupled together. For example, the sides can be removably coupled 
together using mating connectors, such as hook and loop fasteners, snaps, etc. 
[1227] In one embodiment, the membranes 2306 and 2308 are coupled together to form fixedly 
coupled portions 2324 and 2326 using radio frequency welding. As a result, the fixedly coupled 
portion 2324 includes a weld that couples the middle membrane side 23 14 and the outer 
membrane side 23 1 8. Similarly, the fixedly coupled portion 2326 includes a weld that couples 
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the middle membrane side 2316 and the outer membrane side 2320. In ahemative embodiments, 
the membranes may be coupled together using any type of welding or any other process that 
couples the membranes together. 

[1228] Once the membranes 2302, 2304, 2306, and 2308 have been coupled together, the 
membranes 2302, 2304, 2306, and 2308 are turned inside out, as described above and as 
illustrated in Figures 63 and 64. As illustrated, the fixedly coupled portions 2324 and 2326 are 
disposed within the interior region or cavity 2322 of the shell 2300 of the ear warmer 2000. 
[1229] Figure 65 illustrates an alternative shell for use in constructing an ear warmer 2000 
according to another embodiment of the invention. In this embodiment, the shell 2350 includes 
an inner membrane 2352 includes ear portions 2354 and 2356, and a middle portion 2358. Outer 
membrane 2360 includes ear portions 2362 and 2364, and a middle portion 2366. Inner 
membrane 2352 and outer membrane 2360 may be coupled along the perimeters of the 
membranes 2352 and 2360 to form an inner region or cavity (not illustrated) using any 
appropriate technology, including, for example, radio frequency welding. 
[1230] Figure 66 illustrates a further alternative shell for use in constructing an ear warmer, 
according to another embodiment of the invention. In this embodiment, the shell 2370 includes a 
membrane 2372 having multiple portions. The membrane 2372 includes an outer portion 2374 
and a middle portion 2376. The shell 2370 can be arranged as follows. First, ear membranes 
(e.g., ear membranes 2302 and 2304, not illustrated in Figure 67) can be placed on the 
corresponding portions 2378 and 2380, respectively, of outer portion 2376. Middle portion 2376 
can then be folded on to outer portion 2374 and the ear membranes along the line 2382. The 
collective perimeter can then be bound, welded, or sewn and the membranes can be turned inside 
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out as described in U.S. Patent No. 6,332,223 Bl, issued on December 25, 2001; the disclosure 
of which is incorporated by reference. 

[1231] In an alternative embodiment for assembling the shell 2370 illustrated in Figure 66, the 
membranes are not turned inside out. For example, the middle portion 2376 can be folded onto 
the outer portion 2374 and the ear membranes subsequently placed on the outer portion 2374 and 
the middle portion 2376. The collective perimeter can then be bound, welded, or sewn. 
[1232] Figure 67 illustrates a further alternative shell for use in constructing an ear warmer 
according to another embodiment of the invention. The shell 2400 includes a membrane 2402 
having a first ear portion 2404, a second ear portion 2406, a middle portion 2408, and an outer 
portion 2410. The portions 2404, 2406, 2408, and 2410 of the membrane can be arranged as 
follows. First ear portion 2404 can be folded on to the corresponding portion 2412 of the outer 
portion 2410 along line 2416. Similarly, second ear portion 2406 can be folded on to the 
corresponding portion 2414 of the outer portion 2410 along line 241 8. Middle portion 2408 can 
then be folded on to outer portion 2410 and ear portions 2404 and 2406 along the line 2420. The 
collective perimeter can then be bound, welded, or sewn and the membranes 2404, 2406, 2408, 
and 2410 can be turned inside out. 

[1233] In an alternative embodiment for assembling the membranes of Figure 67, the 
membranes are not turned inside out. For example, the middle portion 2408 can be folded onto 
the outer portion 2410 along the line 2420. The ear portions 2404 and 2406 can be folded on to 
the outer portion corresponding portions 2412 and 2414, respectively. The collective perimeter 
can then be bound, welded, or sewn. 

[1234] Rather than the separate membranes shown in Figure 60, variations to Figures 66 and 67 
are possible where certain membranes are integrally (i.e. monolithically) formed together and 
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folded over. For example, in other embodiments, only one ear membrane is integrally formed 
with the outer membrane, only two ear membranes are integrally formed with the outer 
membrane, or only one ear membrane and the middle membrane are integrally formed with the 
outer membrane. 

[1235] In an alternative embodiment, the membranes can be integrally formed together at 
various locations (e.g., discontinuous locations) rather than along the entire fold. In another 
embodiment, the membranes can be integrally formed at various locations relative to the outer 
portion of the membrane. For example, rather than the ear portions being integrally formed at 
the lower location of the outer portion (as shown in Figure 67), the ear portions can be integrally 
formed with the outer portion at other locations, such as side locations of the outer portion. The 
various locations that are possible are those where the portions of the membrane (i.e., the middle 
portion, and/or the ear portions) fold on to the outer portion of the membrane to appropriately 
form the ear warmer shell. 

[1236] While the invention has been described in detail and with references to specific 
embodiments thereof, it will be apparent to one skilled in the art that various changes and 
modifications can be made therein without departing from the spirit and scope thereof. Thus, it 
is intended that the present invention covers the modifications and variations of this invention 
provided they come within the scope of the appended claims and their equivalents. For example, 
although the fabric member is generally described above as being disposed on the inner side of 
the ear portion of the frame, the fabric member can instead be disposed on the outer side of the 
ear frame. In some such embodiments, the fabric member can cover substantially an entirety of 
the opening on the outer side of the ear portion of the frame and less than an entirety of the 
opening on the inner side of the ear portion of the frame. 
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